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Right Honourable : 
QESAS, Lihcugh the ki.cnledge and prafiice of the Art 
of NaUigation be of late years g1enn to a far 
greater Perfefion, then it can appear to hate 
had 18 ay former Age, and ty that mearss,1he 
World and all the parts thertef hate been fus- 
ther diſcovered, yea, Sailed round abut 5 the Trafic 
and. Entercourſe of ſeleral Natios, bus remote. (ceter, fa- 
cilitated. Knonledge ju divine ad kumane this gs diTuls 
ged : and (nhich 4s 1 concette ts of moſt impertance, ſeem? g 


as jet ro be the priucipal ſcope of the Diwzre Provider.ce mn 


drſcoverrs.g theſe Ayjteries)the light of the glericw Geſpel of 
Ciniſt, bezzg the mighty power of Ged unto ſalt ation, ts 
extended to thoſe ſilly Captives of Sathan in Amcrica, by 

A 2 ' means 
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_ TheEpiſtle Dedicatory. 
means of thoſe many Plantations we: have amongſt them - 
which Plantations, (ever from ther firſt breathing) have re- 
cefved no ſmall furtheraace from yaur- Notle favour & boutt- 
iy, 45 1 know by my own Exp.rience 11 that nhere ſometimes 1 
ds, and have unde-ſtoed 14 leſſe by others 1a the reſt. 
Tet notwthft and: g this notable -grow-h and daily exerciſe 
of the Art of Navigation, it flill remaizs imperfets 12 (ome 
points. For whereas the praftice thereof dcth eſpectaly coſiſt 
12 the knowledge of Latitudes, Courſes, and Diſtazces ; the 
way of finding diſtazces at Sea, namely, by the Lrg and Line, 
i , rather. opimionatiLe and conjettural then certain , berng 
grounded upon this ſuppoſition, that the compaſſe of the World 
12 any great Circle is 25600 Italian miles (45 they call them) 
and that ſuch an Ttalian mile cortatns 1600 Paces, and evle- 
79 of thoſe paces frue Englith feet : © ard \arcording to theſe 
meaſures they drvidetheir Log-line, and keep therr account of 
the ſhips way at da. © -*/ WED OPS 
Having therefore by. an Experiment which I made a year 
ſtace, found more neerly the compaſſe of the Earth, and the 
quantity of a Degree oz the ſame in our known meaſures, and 
applied it to uſe 13 Navigation; 1n- this Treatiſe following : 
ard further added ſome other things 45 T concetued tobe wane 
' 149g 24 the praftice of that Art : I have preſumed to preſent 
zt to your Lordſhip, aſwel becauſe by your knowledge 1 Navie 
gation, azd the experience you have had in your Honourable - 
enterprizes at Sea, you are well able to judge of it : as alſo 
berng confident that according to your noblt diſpoſition you will. 
favourably accept thereof, thouph otherniſe of it ſelf unnor- 
thy.. The moſt High God ever Heſſed and glorious, multiply. 
aato your Honour all his bleſſings im Chriſt Jeſus. 


Your Honours in all due Obſervancez-- 


Richard:Norwood. 
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Moe Ho-Circuitofthe Earth and Sea (asthe circumference of every 
Se Cifcle) confains 365 Degrees, by which degrees- the diſtan- 
JJ 'c& thorcoharemeaſiired,; ſorhar che knowledge of the quan=- 
S&Qy "titfof ſuch 41).gree in our known mea fures, is a fundamen- 
=—_9g !'priifciplerin' Coſmography and: Navigation, as upon - 
D -which is grounded the reckoning of the.ſhips-way or diſtance 
ough a Mariner beingim his Voyage on the vaſt Occan, have ſomes» 
eimes three things £o certifie him where he is, and how to ſhape his Coule-r» - 
his defired Porr, namely,his Latitude, Courſe and. Diſtance, and ſometimes a 
fourth ;. namely, ſome neer conjeQure of his Longitude by the Variation, or 
otherwiſe z yer oftentimes (as in cloſe weather) he hath norhiog bur his courſe - 
and diſtance; otherwhiles, onely bis Lacitude and Diſtance is his chief guide - 
infalling with his im<tffed Porr, I know it is uſual to allow neer-7 Fachams 
44 3 feerto a knot, an1d,ſo marry of thoſe knots.as runne.our in- half a. Mi- 
nute, ſo many milegthey agedunt the ſhips way ro bin an hour, And if in 
halfa minure the run 41 EHeetF thEn "ih 60*minures og an, hour ſhe runnes 
5000 Feer, and thus they atcount 5660 Engliſh feer*, or 1000! paces to be a 
' mile, and 60 of thoſe miles'to be a Degree, ſuch'asthe'whole' circumference in-+ 
any great Circle is 365, © Buit how Is this known to befrue? If ir be anſwer- 
ed, thar it is known to be ſo' by Experience, then T'would know further by - 
whar experiment this was foundto be ſb 2" Where,'ahd by whom madeffreſs - 
this ſo much the rather, bic4ufe'l Ant perfwaded we have ar this'day a8Many 
excellent Navigators in this Ribgd6me} and as great Voyages perfurmed, as 
from any other place in the World; 'and 1 ſhould be glad to hear of the expe- 
rimental reſolution of this Problemeby ſome of them, thoagh ic were bur-in 
ratining'eightor 10 degrees veer the Meridian :. for fo I doubr nor bur thar 
which | have here written thereof would "receive furthercontirmation and bet - 
rer entzttainment then haply ir will now, being ſo much different from the 
common opinion, and the Arts of Navigation & Coſmography would be'much : - 
more perfe&ed in ſhort time, For one errour (as a fruittul mother) js often- 
times the cauſe of more,and ſo the removing of one is the occaſion of removing 
others, eſpecially,when they ds mntually lo ppore one another: As we ſhall here 
thew how the Exrour in the. Proje&ion-and uſe of- the Common Sea-chart, is - 


ſupported by this Errour of accounting onely 300co0. of our Feet ro a Degree 
& this in like ſore upheld by thar, ſothaxthey will and orfall rogether. And 
ſurely that had fallen long fince, being ſo maniteſtly convinced ; .if-it had no: 
beenapheld by this; For the confuripg ot thar, (Lmean the commoa Sca-charr) 


whe > « 
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To the Reader, 


it was ſufficient to know thar the Earth and Sea make one Spherical body,bur 
in diſproving & reRiſying this, ir is neceflary ro know moreover what is the 
quantity of that Spherical body : and tothatend ir was neceflary ro make a 
ſenſible application of our known Meaſures, to a determined part of the whole, 
that ſo the quantiry of that determined part being known, and the proportion 
thereof ro the whole, the quantity of rhe whole might alſo be diſcovered. And 
this 1 have indeaycurcd in the experiment following,which if I have not hand- 
led fo exaRly in all points as fome would defire: Thar requiring more time and 
charge (chen I could well beſtow) yer I doubr not bur ir will be found thar I 
have come very neer the Truth, Some haply will cenſure me, for being may 
ſelf arthe Expence co make ſuch an Fxperiment, Bur I was as frugal in it as [ 
could, adding pains and induſtry to ſave expence, I came up in ten or eleven 
dayes, and had other necefſary occaſions ro lead me from the one place to the 
other, and did this as a thing talling opportunely in my way, Burt indeed (as 
in all other parts of Learning) ſo in the Mathematicks, eſpecially in their ap= 
plication, or middlc Mathematicks (as ſome call them,) ir is neceſſary with 
Speculation ro joyn Actual and Experimental praRices ; the former being ems 
pty & unceitain withour rheſe, Ir is true, that the Mathematicks afford large 
ficlds of delightful Speculations, wherein a man might walk far with much 
lea\u'e : Bur if from ſo many tair Flowers he bring home nv honey, or from 
ſuch laige fields no ſheaves: I meane, if he bring not thoſe Speculations ro 
\ ſome uſeful praQtices, neither humſelfnor others are like ro receive much fruir 
by them, Bur this indeed cannor be effe&ed without more labour and difficul- 
ty, yea ſomerimes it requires Mechanical and Bodily exerciſes, which ſome c- 
ſteem too mean and unworthy ro ſtoop unto. Bur for mine own parr,lacknow- 


Ie had my living and maintenance by the Mathemaricks, and not 


- 


ty age lation on!y, burrather by my praRice therein ; and therefore alſo .I 
deln@Fwhar in me lie:) ro make them truirful co my ſelt and others : And to 
thatend have ſpent in ſome principal parrs of the Mathematicks, neer as much _ 
time and mcans in experimental PraQices and Concluſions, as in the Specu- 
lation, Moreover, confidering that this particular Experiment was propoled 
above thi:ty years ſince, by our Countiey-man Mr, Edward wright; to invite 
. ſome ro the trial of ir, as a thing which he would have done himſclf, if he had 
found ſuch tu:rherance and opportunity as he defired, which jt ſeems he did 
nor, nor any other fince that tune ; Rather then ſo noble and fo necellary a 
Probleme ſhould longer reſt unreſolved, Irook the opportunity offe1ed, hoping 
it may be an occaſion ro wher on ſome corners to do the like, This with fone 6 
ther things which 1 conceived tobe wanting in the practice +4 Navigation, [ 
bave handled in this enſuing Treatife, which I commend to your t:icndly ac- 
. ceptance, . Farewell. 


7aly the firſt, 1636. 
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The common Opinion touching the C ompaſſe of the Earth, and |. 
quantity of a Degree of the ſame. Mt 


ms T is a common received opinion in! Ex - 
al gland, (and the like is in other places) that 
allowing 5 of our Ezgliſh feet to a Geo- 
metrical pace, 1ccO of thoſe Paces make an 
' Italian mile, and 60 of thoſe miles in any 
vr great Circle upon - the Spherical ſurface of | 
= the Eatthor Sca make a Degree; and thus | 
| 


rey it 15 ſuppoſed, that a Degree contains 60 
miles, or 60000 paces, - or 3eo00o. of our Exghſh feet, and | 
by ſuch miles do Mariners-1n their Voyages by: Sea keep their 
Reckonings * - And becaufe the whole circumference of a Cir- - | 
cle is 369 Degtees 3 therefore the compaſle of the Earth, accor- | 
ding to this- opinion thould be 216co ſuch Htalian miles, or 
21600000 paces, or To8000000 of -our Exg/iſh feer. Whence 
this opinion came, or upon what experiment jt ſhould begreund- 
ed, I cannot certainly ſayz Ir may ſeem to be raken, or rather 
Z OE. | miſtaken. - 


2 | ' The Sea-mans Prafiice, 


miſtaken from Ptolemy, who faith, there are 500 Stadinms in n 
degree, the ſame was before affirmed by Aarinus 7 yrins, of 
whom Pto/omy ſpeaking in the 11,'\Chapter of his Book of Geo- 
graphy hath theſe words, Sed in hoc quog ; refte ſentit partens u= 
nm qualium eff circulus maximus tricentorum ſexag int a,quin= 
genta in terra conftituere Stadia, id enim confeſſis dimenſiontbus 
conſonum exiftit., Now a Stadinm not onely amongft the 
Greeks, but as appears by Herodozus, amongſt all other Nations 
of A4ſfiaand in Egypt, did confilt of .680 feer, or 100 Orgyac, 
an Orgpa conteining (ix feet or four cubirs as our fatham doth : 
the ſame is alſo teſtified by S#idas and others : . So thata Degree 
containing 500 Stadiums, and eyery Stadium 690 feet, it follows 
that a Degree muſt contain 300000 feet,exaRly agreeing in num- 
ber with the common received opinion in England, which there- 
fore may ſcem to be hence deriyed, and would alfo receive much 
confirmation hereby (he being an Author of ſuch approved cre- 
dit) if i: could be approved that our Exgliſh feer were exactly e- 
qual to the Egyptian or Alexandrian foot, where Prolomy wrote, 
Otherwiſe that being true, that ſo many of their feet make a de- 
Sree, it will follow, that if ours begreater, there be fewer of chem 
contained ina degree ; if lefler (as undoubtedly they are) there 

mult be more of them contained in a Degree, 
Philander in his Commentary npon the third Chapter of the 
third Book of YVitravins, hath exprefied the quantity of the an- 
cient Roman foot, where (by a competent allowance for the 
ſhrinking ot the paper being printed wet)it may probably be ga- 
thered that it was tomething longer then our .Engliſh foot. But 
the Alexandrias aud Egyptian .foor was much greater ; for ac- 
cording to Hermochanicus, 5 Alexaudrian feet were equal to fix 
Roman teex : (ceing then the ancient Roman foot was ſomething 
greater then ours, the Alexandrian foor mult needs -be .much 
greater then ours,So that whereas Ptolemy ſaich there are500 ta- 
dinws ina degree,X as we have ſhewed a Stadium did conkiltt of 
600 feet,theſe being Egyptian or Alexandriay feet, as it is moſt 
probable, being the place where Prolomsy lived; there mult be a far 
greater numver of our feet in a Stadewm,& fo in a degree,whence 
Jt 
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viaketa Degree in any Parallel e- 
qualtoa Degree in the EquinoQial; and ſo makes a Degree 
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' degrees (as we ſhall further flew: hereafter) neer unto- which 
have the principalof our Eaſtern ard We Pages been 


made; And Þcce nmacag 
grewand the 


OS L/Yct of the ox conng 1uy! 
g > ey cul ben xy dicened by, np 


aforobs ig At Obſervation wade | 
ing '-enr 


"Edvard Wright *= 
- Plimoath, of rr Den the Eanh,'whi which 
he hath ſeedawn in þisBooks Of tbe Corre&ion of Erronre is 
Navigation, Chapter 15, where he re aire wagon wr 
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f1 The" Sei-many Prifiivex 
no.exat wiy for finding the Simidiameter, and confeqiiently 
the Circumference of the Earth, -or the quantity of a Degree 
onthe ſame, _ he rs there, that he uſed that way, becauſe. 
he wane m_—_ iti: practice: more' exat Way! 
Wherefore forthe 9s. os isﬀaRion: yy my" sſelf atid: others" in 
this Point, arid chiefly. for the neceſſary uſe it hath in the Pra= 
Rice of Navigation, I have: made the Experiment following, 
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;thetwmi dbility- world" reach'utito 3: 
Nurs earner 6 fdre ſaid, ' 


ſhow:iti che Chaprerifollowing, would heve x 
rhane 


is rhyOu I ofually 
nS ery as key canes. 
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. Touching the! Hypeebeſs;th | 
S NY 3 Body .it is generally. agreed upon by:all: the 
Philoſophers; Aſtronomers, Geographers, and Navigators, anci- 
ent 'and: modern, Tome xealons demontizarive farthe wonfizmas 
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tpceres iga.Spln : od 
ptoceces igaSpharzcal Body 
. Secondly, likewilethe Eclipſes bf:che- Sun, which are cauſed by 


ces where, appears;Eclipſed 3: fay: it cord not be aderermuned 
FA -whar: placecluch:;an;. Eclipſe ſhauld appear; did 


pears 
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_— s; Fo rebex eatne ove inithe! i f dyes; 

reckonedehetimesf their'abſericelc pipe 
prev nwen whie ut Boas, this further ronfigms 
db coinginieaia. if Of! cv :803 921 WW © SYCDIEDY 12 eViN; 


Yerwbilſtiwe ſpegc/heve: 4 ne RevadneMof the Earth ant 
$64, ve incendd it norſoRirMy as if itwere'/thinlg tuttied round 
without ahy'inequalizy inirsSupeificies's Bitara Bowl'or Ball,” 
choughir laye Þmeduſt or ſill grains of farid c)eavin theres 
ro may (hill be ſaid-ro be! redtld; So h the Latidsy Ws an 
Mountains be formewhat raiſed above i Spherjent Jr nun 
of the Seu, and if chere ſhould'be alf6 ite Val oye 06 
py dep proſe; yet ſeeing ee who theſe on 
earce any (enfable " pomcots [ty we tha affirnr 

Whole toberomn — ſo Li; 7 in : C41 123/03 

Deke relations made of the prodigious heis to ome” Mort 
exifis, #40'be'60or' Miles h high, if it Þbe Underftood of their 

pendicularsr dired height are fabafous; The Morne: Files 
15 recorded by ſore of the Arieients, eereach up aloft tothe 
Moo, and tobe a5 weted Piller forthe Heiyens to 46ſt - 
on, being meafartd Geometticdlly' byBratVWihener, "the 
dicalur' vt uptight Height front the off: thereof ro che” Valk 
beniexth, was fourtd riot to exceet ent Sending which of ola 
Eriglith theaſuresis'Ftde more then'a Mile anda quarter, & $7u- 
diaz not munch differing | from our Furlo , and the liks : meghe 
be pg end 6thets, \ £ Hig bi 

' Dat Wie hehaghelt Moujnisly "RR icular- 
ly above the Spherica] ab tin this Sta two rails 'yerſers 
in the Diarticter cy» whole chickneſſe'of the Barthy. is as we have 
before ſhewed 5966 Miles this exorbiraney or di e of two 
Miles'is 'sf" Ra. WD yea, if ae Were rity Mouttin 

& Miles city Ye t, Yer thi with the 

Ye this Roe pre Boe is Hrele inore then ok fand 
pitt, chetdbf'; ei we chiy 'conclade; thar this ref 
_ Othe conf ti of the'Eattfi and Sta is Spherical. 'We'comte' 

itt the ext plactto | raghenely lacing ie found the 

Paralfel of "v4 to” be' diflant - fioim 'the” Pardilct of Lowndes; 

| 9149 


The Braman" rallied tr 
749 Chains; Arid ſo how the diftatice of the Parallels of evo! * 
Macohmuy be evatly matured, © ff ee 


= { :.,,CHAP, 11.1 2 T7 ; f 


A moſt exut# way for finding the -qnantity' of the Diameter 
eb prac ac of the E _ and 4 and of 4 : 
Ex. ' Degree on the ſame. 3 31 
==> Do the mofe fully ſe down"the way of making 
| this Experiment, that fo I may gave- cccalion 
to any who are ſo npbly minded for a publique 
good, as to bc at that gharge to make @ further 
M 2nd more exaRt tri] <hereof.' - Now then the 
—_——_— beſtand perieelt way is, to obſeryc {o exactly 
8s may be the Summer Solftitial Altitudes of the Sunne at two. 
places , ſo farre diſtantaſynder, and lying'ſo neer North and! 
outh each from other, with ſo dire& Ind fair ® way between 
them, as conveniently may be choſen: Suppoſe for example 
Chrift-Cherch and Berwick,, or ſome. other place in the fur- 
theſt parts of Scetlard, for the further theſe rwo places are cach; 
from other :. the more perfeRly may this.bulinefle be perfornied. 
Then meaſure as truly as is poſſible, andſerdown in a Book, all 
the way between thoſe two places, with all the Windings, Af- 
cents and Deſcems that are therein, whereby with help of the 
inſuing Table,you mw calily and cxattly finde how muchthe one 
place is mor: Southerly then the other, For this purpoſe the Plain 
Table is not the fitteſt Inſtrument, but rathera T heodolite or Pe- 
ratftor, orſome other of that kind,obſerving dibgently the Varts 
zrion of the Needls; The Chain-may'be fix poles long, or' rather 
x00 feet; & the Table fitted accordingly (but the Table following 

| 1s for poles) ifir ſhould be much longer, it would bexoo we 
;: The High-wayesare cominonly-crooked, yer becauſe! of 4un» 
dry obſtacles and- jinpediments aubietv are incithet :6ur. of the 
way , and becauſea man cannot certainly atfirft dire& himſelf 
the ncereſt and beſt way to the place intended; ir would be cx- 
T1 ROBY HE 013 G0 BRIT IH A? © 19G TAS C 2111 "pedient 


To —_ TT 
para” > Tharthey came [ore incthe mimber of dayes, 
ons and reckonedehetimest theiriabſericelefſe. by one'day/and 
a niohtthen oth whietirenutined at Kaine Wiib furter: tonfigins 
chSthingin wo oft 5a 251 0 SUCDUIE ev i; 

Ver: KT We ſpeskiheve' of the Renndneſſ'of the Barth” ani 
$64, we incend it norſoRriMy #5 if itwere'athirlg tuttied round 


without any'inequality in irs Suptificies's Biitava Bowl or Ball, 


thoughir - vs fore duſt or ſill $raine of ſarid c)eavin there- 
vo; tay ill beſaid-to be'redtid;''So though the Lads Hills an 
Mountains be forewhat raiſed” above the" Spherjeal by toner 
of the Set, and if there ſhould'be afs forhe Valleys or botromes 
more depreſſed ; yet ſeeing thegreaceft of theſe inequalities hiye 
n_ ecany ſenſe = moon $6-the whole, we may y well ffirne 
to beroun 

he relations made of the prodigious nels of ſome'N 
vifis, 40 be'Goor 70 Miles high, if if be Uriderfiood' of their 
perpeniicular' 6r diteQ height are fabtfous ;" The Mornne: Atlav 
is recorded by ſome of the Aricients, -ro-reach ups almoſt to- the 
Moon, and to be a5*it weted Piller forthe Heayens'to reſt op 
on, being reafartd Goometticdlly'by&rnVtHherer, the p perperw 
dicaler' vr uptight Hehe from the cop thereof to che' Valleys 
beneath, was found riot to exceed tent Sem: > Which oF oe 
Englith theaſuresis'Ktde mort then'a Mile and a quarter, * 37w 
diaz not mnch rig from our Furlong, and the like might 
be Ro of 6thets, ( | 4 on LF 

: Bat wi aint ie kight Koupkikly to pEpe TEE 
ly above the Spherical Superficies of tlie Sta two 'milles, 'ycr fee 
in” the hh or hole hicknel of the Party. is as we have 
before ſhewted 7966 Miles, this exorbitaycy or difference of two 
Miles' ts 'of flak moinerit; ye yea; if rien were ary Mountzin 

ghd Males ti KSeight "up pright, r this 'compared with the 
whole thikrieſte of the & iniore "then ojie Bice 
pitt. chetebf; therefore 'we = conclade, thar this Terveffialf 

G tobe &> 0 $0 the'Eattfi and Sta is Spherical. 'We'come' 
Fro to ſſhewby what way of medſurinpwe found the 

Earalll of be be diſtant © ftoim the” Pardilch of London, 
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The Seaman Praflierd yy 
97.49 Chains, And ſo how the diftance of the Parallels of ro! 
Places may be exaQtly meaſured, | | . 
A moſt exnt way for rp the -qnantity' of the Diameter ' 
of t | 


; and ('ircumference Earth and Sea, and of 4 
| | Degree on the ſame. be 


* «+ 
. 


= Do the mofe fully ſet down*"the way of making 
| GO I this — Innes its that fo I may x occaſion 
| * | VN co any who are ſo npbly minded for a publique 

| NR My good, as to be at that gharge to make a further 
| RD F FC and more exad& trial thereof, Now then the 
== beſt and perfeQelt way is, to obſeryc ſo exattly 
as may be the Summer Solffitial Altitudes of the Sunne at two 
Places , ſo farre diſtantaſunder, and lying ſo neer North and: 

outh each from other, with ſo dire&*and fair a way between 
them, as conveniently may be choſen: Suppoſe for example 
Chrift-Church and Berwick,, or ſome. other place in the fur- 
theſt parts of Scotland, for the further theſe rwo places are each; 
tram other : the more perfeRtly may this.bulineſſe be performed. 
Then meaſure as truly as is poſſible, and ſer down in a Book, all 
the way between thoſe two places, with all the Windings, Af- 
cents.and Neſcents that are therein, whereby with help of the 
inſuing Table,you = eaſily and exactly finde how muchthe one 
place is mor: Southerly then the other, For this purpoſe the Plain 
Table is not the fitteſt Inſtrument, but rather a Theodelite or Pe= 
rattor, orſome other of that kind,obſerving dibgently the Varis 
zrion of the Needle, The Chain-may'be fix poles long, or rather 
x00 feet; & the Table fitted accordingly (but the Table following 
is for poles) if it ſhould be much longer, it would betoo heavy... 

.: The Migh-wayes are cominonly-crooked, yer becauſe' of fun» 
dry obſtacles 'and- jmpediments auhich are incithet :our. of rhe 
way , and becauſea man cannot certainly atfirſt dire” himſelf 
the neereſt and beſt way to the place intended, it would —_ 
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by. The Sea-mans Prafiice:. 
pedient to mcafare the diſtance as aforeſaid 3 Firſt, in the High=- 
wayes, leading from the one ts the other, and tlien in the neareſt- 
and beſt way that could be choſen berween them, and fo if any. 
notable Errour happen inghe_one,. it may-be- diſcovered and a-: 
mended in the other, The form which I obferved in ſetting down: 
the meaſures andangles, was atcordingtothis-Exarnple, * 


L ned ew 


Deg:. | Diſtance. | North | Seuth; 
SE 31 enim | | 


3Þ | HHH? . 
2 OO 
SE 20 HHHHHs 
£3 13 Ting | 
+HiHHHHe-- | 


SW: 2 Thi =>: ps | 
SE. of: HHH | bf 
- | Fi - þ, | : : 


; 


Ir is to be underſtood, that the Table here following was be-- 
fore calculated to ſerve inſtead of a Protrafor, for a Circumfe-- 
rentor or other Graduated Inſtrument, and for a Chain of three: 
Poles, which for the mo part I uſe ;yet itmay very well be ap-. 
plycdto a Chainof ſix, Polesy:(as in this buſinefle it was): reck-- 
 oning every Chain ta be two, &c, And thus forevery ten Chains 
of fiz.Poles to a Chain I-make two ſtroaks, ſignifyingtwo Chan-- 
$£5:0p-30 Chains, and if there be any odde Chains, for theſe I ſer: 
a:hgare in another line next below-; and if moreover. atty odde: 
'Poles, .whether.one;ar two; .fos thoſe; I ſer another figure. in a: 
thirdJine below. ' zh 
Thus the laſt entrance before-going , being SE. og De-- 
orces, *M{}HHIE  fgnifies that. the Line upon which.I went, 


CN hoot nl food; eo yin {00h 1612 
was from the South-part of the Meridianito the. Eaſtwards, . _ ; 
4 


The Sea-mans  Prifiice} 13 
'Lirig an angle with the Meridian of 5 Degrees, the nine Rroaks 
Ggnifie nine Changes, or ninety Chains, the figure-5 fignifieth 
ps ECG = : e figure 2 rwo _ So thac it is to + _ 
thus; Sout erly 5 Degrees,9 Changs, 5 Chains,and:2 Poles; 
and the-like is'to be anderiibcd of'the Kh Bur for Rk part 
having liberty of ground, I end the meaſure of eyery line, cither 
with gwhole number of-Changes, orart 'lea(t of Chains, - | 
Ard thus-proceeding all day, towards the Evening, or when 
elſe I haye-ctime convenient, 1 reduce-all theſe Diſrances, upon 
what Lines or Angles ſoever they be, to Diſtances of North orc 
Soxth, Eaſt or Weſt, as here appears. 


Deg. | Diftance. | North. | South. | Eaſt, _— 
\ ins EY Ponte 965 Progr om {"—_ 

9 2571 | i545 
SF" Bn 57 545 ; 
i | , _-. {| 28x60] road 4 
SE 36 [ 1692 616 } 
$-" | 1 o169 06s | ; 
SE _ : 13 -— | - 30234. G90 - 
Le | h 1499 ory 
\ =_ 2690 235. | 
[$2 os | 0149 | O13 | | 
: : | ©0430 | O03 
| Chaines, 16286 | 4578 G52 
| | | © 52 | 

Poles. i: - 2915 | 116286 | 4526 


-* Wewillezplain the aft, and ſo the reſt may eaſily be under- 
ſroods $ E. 5:deg- I1iIII0NEE5. 2. here becauſe I have SE. the 
numbers taken out of the Table muſt be pur into the Columns en- 
tituled Sexth and Eff. Then in the table under 5 deg, I look 
for g Changer, and finde againſt it 2690, andin the adjacent col, 
under the compl. thereof 235, and becauſe S E 5 deg. islefſe then 
4; degythat is neerer to the South chen tothe E, I put inthe col, 
cine Senth 26go and in = entituled Eaft 235; thenagain 

3 in 
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#4 Fhe Sel-mans Profircts 
I the ſame Tabular Column under 5 digrees, 1'finde againft o 
Chains, (curing off a Figure ;. beeaufe 5 Chains-is-but the tenth 
part of: 5 wo aj tolbe put in the Fawh'Cohunn, and' 15 
for-the Enf Colada -/f, 7 wenn dt nitert nn Þ por 
Laſtly, againſt 2 poles T finde for the Sourh Colima 20, arid: 
for the Exf# 2, and the like-is-robe underſtood of all the reſt, ' 
Now {uppoſing this-Jaſt ro-be a place, whoſe Diſtance agg Scis 
tuation from the firſt 1s required; I ſum-up the Columns ſeyerally. 
andof the Nerthand Such Columns fubſtrat the keffer from the 
greater; and fo of. the Eaſt and Weſt Columns z and ſorit will af 
ear how much North or South, and.how-much Euft or Weſt the 
t place 1s. fromthe firſt, rye AR 
' "Asin this-Exampte; we finde the laſt place to be: to the South= 
wards of the firfe 1628 Poles, for the laſt, may be cur, off,, 
being uſed. in the Table, onely for the m5}t'CdHhſeſſe, for may be 
made a-FraQion, and fo it.is-1628,£ Poles: 'Laewiſe the. laſt 
place 15 to the Eaftwards of the firſt 452-.P: nd thus I-pro-- 
ceed all theway.. = 2. ; 
Now totiching the 2tigles of-.aſcent andi Yeh, of Hills ey. 
Valleyes, to have obſeryedithem ex4Gily,-wonld. liavs requarec 
more titat and charge-chen I. coald- ofcmy Al? beſtow ;. yer I. 
made allowance for ſuch. of them as! wen rhbit; mometny; he 
that would qoſerve them all,. may eithes.quale) nao or three Con 
Jumns. more,,or keep an atcount of thy apart ”y themſelves, 
Bur 1t he 1atend no.turther biſe. of them Spurtto finde the neere 
diſtance, he need hot fer them down, .bur, make alſowance-for 
them. on : the ground, keeping his diltance intire without 
MERA TETRIS: cies | ao. 
Asadmir I obſerye the afcent fronta Valley to: the brow @f a 
Hill robe 14 degrees aboyechg Level or Horizontal Ling and 
chat maaluxingy, Ifipdethe diſtance .toibe 30. poles , | turn. tg- 
the Table, and under, x4 degrees, and xgarnti 10 Charns,.f finde 
2917, and 726, ſhewing that the Leyel or..Horizoncal;diſrance - 
From: my: Statjon:to.rhat-Broy,is-onecly 29. p25. Poles. and 
ghar- the height-of; that Biaw: above rhe ; Level Lace. is. 2.08: 
Roles 2:1 But finding thus that- the; Hypprbenwfed. bring 39; the 
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_ > The: Seamans Praflices Fg 
Baſe or level line is but 29 1775, that is lefſe by 22, becauſe I 
would avoid this -Fractian, I adde to. the end of the foreſaid 
meafiire.of 30 potes upona level Line - FF of a Pole, and then L 
tway,account my. ſelf diſtant, fromthe place in the Valley where 1 
made Obſeryation/30 polesin 4 /evel or Horizontal line, and ſo 
fer down the diſtarice wicheut a Fraftion :: the like is to: be un— 
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derftood.of all other Aſcentsand Deſcents. 
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The Structure of this Table is. from his ground : 

As Radins is in proportion to th: Dittance of two places 
meaſured in their Rumbe, ſo is the Sine of the complement of 
that Rumbe, to the difference in latitude of theſe two. places. 

And fo is the fine of that Rumbe, to the dilftance of the Me- 
ridians of thoſe two Places: As admir I meaſure South-Eaſterly 
2odesg, 300 Poles, here then the Rumb upon which I meaſure, 


making with the Meridian an angle of 20 degrees, I ſay, 


. As Radias is in proportion 
to the diſtance meaſured 3 ©o poles. 2-47JT2 
So is the fine complement the Rum), SE 20 deg 9.97299 
to the Difference of latitude 281 2% fere, 2.45011 


Whereby it appears, that the diſtance of the Parallels.of theſe 
two places 1s 281 ,3; Poles ; or that the place whereto I mea- 
- fare, 1s more Southerly then the place from which I meaſurcd,, 
by 281 ,2x poles» Now for the diſtance of their Meridians,, 


By - 

AS Radigs 1s 1n proportion 
to the diſtance meaſured 3oo poles ; 2-4771%2 
So is the ſine-of the Rumvy S E 20 deg. 9.53495 
co their diſtance in longitude 102 ,$3< 2.01117 


S——; .And thus I findc the place whereto Tmeaſured is. 
(1 Poles) ie Eaſterly then the place from which I meaſu- 
Ij 28.19 red. by I92 1< poles, and. ſomewhat more, . And: 
2| 56.381 like ſort may be found all the other numvers ex- 
3| 8457 preſſed in this Table ;. but having thus. found for 
4| 112,96| every Degree to 45 Degrees two numvers, the- 
5| 140.95 reſt may be deduced from them >» 2s 1n this. 
6] 169.14] Example :. 300. poles at three poles to the Chainy, 
7] 197.33|i5 an hundred Chaines. or ten Changes, finding 
8 
9 


| 225.52| that in ten. Changes upon this Degree, the dif- 
| —_ ference Southerly 1s. 281 52. poles 4 ir muſt be. 
vo 281,92] for five Changes, which is juſt halfe ſo- much, 


—— 


- by 
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by almoſt 141, and for one Change, which is a tenth parc 
28 ,+fere, and o for two Changes twiceſo much, that is, 56%, 
for three Changes thrice ſo much, that is, the. ſumme of the rwo 
former, namely, $4 -5, and ſo by Addition onely you may fi nde 
the reſt; as 1n this Tablc, which I ſhall need to proſecute no fur- 
ther.” And'thus you may make ic to the hundreth or thouſand 
parts of a Pole, but this for ordinary occaſions, for which it was 
at ficſc intended, may ſuffice. 

And according to this Example, it will be eaſie to frame the 
like Table tor a Chain of any other fize, or for any other mea» 
ſure which.you uſe, 

It may be objeRed, that howloever this Rule holds true in 
Plain Triangles, yet the Triangles here uſed are neither plain-nor 
Spherical ;- tor a plain Triangle is made of three right Lines, 
anda Spherical of three arches of great Circles ; bur in this the 
three fadesare of three ſeyeral kindes ; namely, one fide is an arch 
of the Meridian, and fo of a great Circle, another an arch of a 
Parallel, and fo of a leſſer Circle, the third fide or Hypthennſal 
being the Rumb, is no arch of a Circle, bur a Segment ofan Heli- 
ſpherical line, | | 

But I anſwer, thatnotwithſcanding this may be Speculatiyely 
conceived, and ſo demonſtrated to be no Plain Triangle, yet in 
 ſoſmall Diſtances as theſe which here we uſe,there can be no ſen- 
| fible nor ſcarce any numerable difference, Yea, the diſtance be- 

tween two parallels by the Rumb and Diſtance. given (ocing the 
thing here chiefly aimed at) is very exaRly tound by this Rule, as 
before we haveſhewed, and as is more- fully demonſtrated by 
Mr. right, in the 12 Chapter of his Book, Of the Correfion 
of Erroxrs in Navigation: Whence we may conclude, that the 

arts of the Meridian colleed by this Table according to the 
Rumbs and Pitances, as we have before ſhewed, do give the 
[ pf che Segment of that Meridian intercepted, be= 
tallcls of the two places propoſed, 


D u . CHAP, 
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CH-AP. IV.. 


Of the-differente of Longitude, Poſition and Dift ance of York. 
"and: London : * And how the Maps of England may 'by. 
this Experiment be reformed, eſpecially in the- 
Latitude 'of Places.. 


>D@E come next to ſpeak of the Eafterly and 'VVe-- 
N WJ -lterly diflances; gathered as before is fſhewed by 
JIA thete Tables, carid to finde "thereby the diffetence 
EXAFS of Longitude, and of this we will give ani Example 
>SSWy inthe tore-(a1d Experiment :: whereby: we” finde 
' that the diſtance” in Longitude, or the Ealt and 
Veſt diſtance between York, and Lpndow is neer r4000 Poles,. 
E»4dx being ſo much more Eifterly'then Toy, *'Ahd'befortwe 
'Haye found that int 4degrte of the Meridian, and conſequently in 
a-degree'of the EquinoQial there is 'neer 3709 4 Chains, 'ar fix; 
Polesto the Chain, and this 14050 Poles: cotiverted inco ſuch 
Chains'is 2313-4. Rene 9» LY " = ERE DITY J 
 VVhich 23334; Chaits.{for finding the difference of TLongi- 
tydeYate not to'berteckoned in the P: allel' of York.,.. char being 
too much Notthetly, neither'in the Patalfet bf London, .'beite - 
too-much Southerly, but in a"tniddle parallel between both, uame-- 
iy, abvur the Extirade'of 52 deptets 45 tniniites.. "Now to finde 
what diffetenee of Longitudeis anfwefdble t6'this 57208 Chains. 
in the paraltel of 52 devrecs 45 toituites, ſay ©, ak 
As Rgpdins is in ptopottion - RE a 


> be F . 
to Sine complement the Latitude: 50.52 deg.g5 maitke, ou 197 
So 15the meaſure of-a degy, itythe EquinoRtial 370913: 3.56927 
vo the tifeafure.cf a degree in that Parallel 22.4555 3-35124., 


4 
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' 1Knd thus we finde that-in rhe Parallel, whoſe Latitude is 52 
degrees 45 minutes, thereare-2 2145 ,Z Chaines anſwering .to a 
'Deg;: ee , whereby it appears'that the difference cf * Longitude be- 
rweentYork and} London 'is more: then - one degree, -arid co- finde 
- how much more ſay again by'the'Rule of Proportion”: : 


As the meaſure of a degree-2245;5 (0. ar.. 6.64876 
F to a degree in Seconds, 3600, 3:55630 
' $0 is-the meaſure given, 23333; \_ . -3+36797 
co the'number of Seconds ----: | 3.573903 


Whichreduced, is T deg. 2 min 21 ſeconds, and hd wes finde 
-that London doth diffcr in Longinde from York I deg.z min, 21 
: feconds; beirvg-ſo much more Eafterly. 

Thus having: che difterence of Latitude, as alfo the dift:rence 
: of \Longirude'between theſe1wo! places,” we'may (according. to 
cheſecond Problemof Sailing by. Mercators Chart). finde the 
'Rumbfrom Longs to: Tok: to' be 14 degrees 20 minutes from: 
: the-Nonth- to the * Weſtwards ; that is, 'North by Weſt -3 de- 
-grees! 5- minutes-Weſterly , and the diltarice'in- that Racbe: 
29442 Chains, !Burtheir'diſtarice/ inthe: High-way, by reaſon. 
: of the: pp uneyermneffe ofir, was more by about an 
-erghth: 3. 

Shin whe the like mivhe be done for other ORE" Places be 
tweerithele ,-but effeing brevity we paſſe that over,as nor mithh 
-pextinent to*6Ar reſent purpoſe; onelyecxpreſſing rhe Latirudes of 
FOE Uro prin pal: of them;'as: foHoweth. 


| Luortemiles; 

As the Lackude of ork... we Pe bs 53 deg, 58min, 
Doncaſter 53 deg. 32 min, 
Newark, upon Trent 53 deg. 5 min,. 

Grantham- 52 deg, 54min, 
Stansford 52 deg. 38 min. - 
Huntington. © CES Ia Ian g WE. deg. 19 min... 
Royſton 52 des. 3 Mine - 
Ware: Fl des « 46 ain, 
London - 1 deg, JO Mile- 


VVe- 
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We further noted in this Experiment;that howſoever the num- 
ber of Miles between Ware and Loxdon are almoſt the ſame by 
eſtimation that they are by meaſare,; yet all the way befdes from 
Tork_to Ware, a meaſured Mile confilting of 320 Poles is but 
three quarters of a Mile, as the miles Jie by eſtimation or com- 
mon account ; ſo thatevery where (for the moſt part) three,miles 
by eſtimation make four meaſured miles, And a minute or the 
fixtiecth part of a Degree, 1s almoſt in the middle berween 
them both : So that look how much a meaſured Mile is lefle then 
a minute, ſo much or ſomewhat - more is a mile by eſtimation 
greater then a minute; for as there is contained in a Degree of 
meaſured Miles 695 and ſomewhat morezas we haye before ſhew- 
ed, ſo of our common eſtimated Miles, there are contained abour 
515 ina Degree, 5 ug 2} 

Upon theſe grounds the whole Map of this Kingdome might 
be much reRified , eſpecially in the Latitude of Places; tor 
though we cannot hence determine certainly the Latitudes of any 
other places beſides thoſe which were in the way, oratleaſt in 
ſight as we came up (the principal of which we haye before-no- 
ted.) Yet we may neerly conjeQture the Latitudes of moſt parts 
of England, by their Diltances and Poſitions from theſe; but 
theſe things being beſides our ſcope and purpoſe in this place, we 
we ſhall onely compare the latitude of ſome principal places, 

robably gathered from this Experiment, with the Jatitudes of 
ay Pac places, as they are ſet down by Mr. Speed in his Geo- 
graphical Deſcriptions of England ; that ſuch as pleaſe: to exa- 
mine both in any particulars, may know to which they may more 


ſafely lean. 
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by rhis ſay M. by this|by _ 
Exper, jSpmap Exp. [Sp.map| 
| D-.M, |D. M. | D.M.1D. M 

Canterbury 51 1751 29 North ampton 52 14/52 36 
(hichefter | 5 O- 485051 Huntington 52 19152 44 
Guilford. FI 12/51 22 Stamford 52 3853 04 
Wincheſter 51 0351 11| Leiceſter 52 40/53 06 
Dorcheſter | 50 4950 44 Lincolne 53 1453. 50 
Exceſter 50 43,50 48 | Newark, upon | 
Wells FI 125122| Trem 53 05153 38 
Salicbury 51 0453-12. | Nottingham | 53 o0ſ53 32 
Reading Fl 285142 riot | 52 5815.3 30 
London 51 3051 45 |Stafjord, | 52 $2153 22 
Colcheften FI 58.52 16; Shrewsbury {| 52 47153 16| 
[pſwich 52 o$\52 30| Cheſter 53 16153 52 
Norwich 52 42/53 10| Lancaſter 54 10154 57 
Cambrid c | 2 12:52 32 York. 53 58 54 44 
Hert for, 51 4952 06 | Richmond. in | | 
[Bedford 52 0852 30 Torkeſhire. 54 28] 55 18 
Buckingham. | 52 005220 —_—_ up= Il 
Royſton 52 045224] on Fall. 53 48|54 29 
Oxford 51 4653, 02 | Doncaſter 53 32154 I2 
G loceſter FI $352 11 Deurhans | 54 5<l55 45 
Hereford 52 0752 37 Carlile 5:5- oc|55 56 
Worceſter 52 1452 36| Newcaſtle 55 03156 o1|. 
Warwick, 52 2052 45 | Barwick, $5 5457 03, 
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- * The Latitudes of theſe Places in the: firſt Column, exprefled,, 


are. ſuch: as.are probably gathered! fron this: Experiment,. Bur: 
in 


} 
. 
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= intheſecond Column, there is ſet down the Latitudes of ſome 
- pliges,, as; they.are exprefled by Mr. TohnSpega: in; his, Map of 
England, fer forth in-his. Book, entituled'Fhe T hearre of the Em- 
pire.of great. Britain, and leaſtthere-ſhauld be: apy: miſtake in, 
hisMap, Fhaye conferred theſe Batitudes thence gathered wich 
the Latitudes of- the ſame - Places ſer down. by him- in words ar 
Jarge, in his deſcriptions of each ſeveral County, and finde them 
neerly. to agree, except in the Latitude of Berwick, , which in his 
Map he makes to be 57 degrees oz minutes, but in his Hiſtorical 
Deſcriptions of Northumberland, he relates it to be 55 degrees 
48 minutes, which laſt is much neerer the truth, but ſeems not to 
be his meaning; becauſe then he ſhould make- it more Southerly 
then Newcaſtle, yea more Southerly then he doth Carlile, which 
by his Map, and alſo by his words in his Relation of Camberland 
is in the Latitude of 55 degrees 56 minutes, VVhereas. Ber 
wick is aboye 50 miles more Northerly. 
By theſe you may neerly conjeRure the Latitude of other parts; 
of England, lyingin or neer the ſame Parallel with any of f a 
And hence alſo it appeaxs, that the difference of Latitude be- 
tween Berwick;and the South-coalt of Exgland neer (hriſt- 
Church, islittle morethen 5 degrees, not 6 degrees and more, as 
ſome of our Maps make it.But theſe things we muft leave,that we: 
.may proceed to that which is principally intended, onely we will 
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firſt touch a little upon the ule of the fore-going Table in Plotting 
and Surveying of Land, gs 
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| CHAP. VV. 
Te Delinegte rhe Plot of any Forreſt, Park, Commun, or' © 
other piece of Gronnd; as alfo of Rivers, Harbours, 
&'c, eedily and moſt exattly.. 


F 


& Y intent is Not here to proſecute at Jarge the 'Plot-- 
ting of Grounds, being a thing handled by o- 
& thers, treating of Surveying ;: But confidering 
that the wayes by them dire&ted and by otheis 
RJS- practiſed, in delineating or laying down the 
Diſtances and Angles obſerved by the Circum-- 
ferentor, Thes1olite, Peraor, or other graduated Inſt1ument is 
by a Protrattor , and that the Table beiore-going, or that which 
followech towards the end of this Treatiſe, ſerverh for that and 
the like purpoſespalmolt as ſpeedily , and farre more exaQly, . 
I ſhall crave leave to digreſle a little ro ſhew this uſe: of it as- 
briefly as I may.. Therefore paffing over the method to be u- 
ſed in ſetting down the Names of the Grounds, the Tenants, 
 Borderers, , and othep remarkable things, and leaving. every 
man in thele to thz wayes whereunto he is accuſtomed You 
may ( as ſometimes Ide) make a Book ina long Ott ave, . 
and upon the lefe fide thereof ſet down ſuch things, as theſe be- 
fore mentioned, reſerving every right (ide, and dividing them-by 
Ryled Lines into : fix  Columnes,, as hereafter following. ap- 
carech, . | : | 
' And haying taken and fot down. your Notes in the Field on 
4 the lefe fides or pages of your Book, you may in the Eyening'or - 
next morning: before. you go out, or when elfs your occaſions » 
will permit, fer downin the firſt Columns on the right fide, how + 
| many Degrees: the Lines upon which-you have- traverſed, are 
| diſtant from the North or South part of the Meridian towards - 
1 the Eaft or Welt, and inthe ſecond Columns the quantity of the 
| fame Eines in Changes, Chaineg, and fingle Poles, and. parts of : 
"+= ; ; 


Poles... | _ 


E:. Ag 5 
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© As inthis Figure, ſuppoſe the Line from A to B to be direQly 
Eaſt ſeven Changes, that is, ſeven times 3o Poles, or 210 Poles, 


 fromB toCto the Eaſtwards of the South 35 degrees, 5 Chan- 
ges, and one Chain; from Co D, to the Weltwards of the 


South 3 2 degrees, five Changes, and four Chains, from D to B, 
to the Weſtwards of the South $0 degrees, ten Changes; from E 
ro F, to the Eaſtwards of the North 35 deg. fix Changes, three 
Chains, and two thirds of a Pole. And laſtly, from Fro A,the 
place where I firſt began to the Weltwards of the North 9 deg. 
5 Changes 3 Chains, 25 Poles: All theſe I expreſſe in the firſt 
and _ columns on the right fide, as hereafter following ap- 
pearet . 

Which done, I take the Table, and finde there the Northing 
and Southing, Eaſting or Weſting anſwerable to theſe Degrees 
and Diſtances, and ſet them down accordjpgly. As for the firſt 
being Eaſt ſeven Changes, I ſer down inthe Ealt columne 216 


Poles 


- The Ser-mans Proflice. _: 
Potes with a Cipher behinde ir. For the ſecond being S E, 35 
deg. I finde in the Table for 5 Changes 1228, to be ſetin the 
South Column, and 860 for the Eaſt Column : alſo upon the ſame 
degree for 1 Chaine 25 forthe South Column, and 17 for the 
Eaſt Column : 'And.ſo I proceed with all the reſt, untill I have 
finiſhed, - : 


" Dif. | North- South» | Eo. |. weſt | | 
' Eaſt ns | z 2100 

SE. 35 ABER | | 1228 | 0860 
| TIT = CO2 

Rr” S 1:2 . PIN 

<x+ 7 $0 

| : i o102 |. 795 
SW $8o | Hint: | ens 0064 

, b- * 22 hs 2954 
NE 3 WS [1494 | - |- 

| A | 0079 * TO32 
| 3 | 9905 OO52 

; h We | 0004. 504 
NW HH— | 1481 

pM E 4 To | 

| 2 |.9925 GOuy [ ; 

| =] [3728 3148 14065 | 4065 | 


And being thus returned to my firft Station, I ſumme up ſeve- 
rally theſe four Columns of North, South, Eaſt. and Weſt ;3- and 
finding that the ſumme of the North column is equal. to that of 
- the South, and the ſumme of the Eaſt is equal to that of the Weſt.. 
Iconclude the whole V Vork to be truly performed,. whereas if: 
there had been any difference, . it had ſhewed an Errour, and if: 
that difference had been great, it had been neceſſary ro examine: 


the. work again, and ſo to correct ir. 
: E.2 lt: 
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It is uſual ts adde together all the angles, and ao to mukiply 
two right angles, or 180 degrees by the number ot anglkcs lack- 

ig two, and if the ſumme of the angles added together be equal 
to this ProduRt, the Work is thought ro be'true : 59 here, if 
we adde the inclinations-and rec{inatiofis of theſe Lines in this 
Pigure, the ſum is 720 deg, or cight right angles, and if we 
mulciply two right angles by 4, ( becauſe here are fix angles) 
the ProduG is alſo eight right angles. . Bui the other by the 
ſummes of the Columnes, is a moſt abſolute way for examining 
the truth of your work, and to be preferred before. any other that 
I know, Ty 

It may ſeem very laborious to ſet down every Station in this 
manner, but one that is alittle exerciſed in it may, as I take it(for 
I never obſerved che time exactly) ſet dawn 4oor 5o Stations in 
this manner, within the ſpace of an hour, or thereabouts ; but x 
thonld adviſe that ir be done by two men, having each a Table 
for that purpoſe to avoid all miltakings. 

If your Inſtrument give not the angle with the Meridian ex- 
,preſly, yer it may eaſily be gathered thence, or elſe you may divide 
a Circle as your Inſtrumenc is divided, and-number the Degrees 
as they are there numbred, which done, number them alſo trom 
the North and South part of the Meridian towards the Eaſt and 
Welt, ſo ſhall you cafily knew the angle of any Degree with the 
Meridian. | | 

Now to proceed, theſe Meaſures maybe ſet down in a Plot ſe- 
yeral wayes. As firſt, coffidering which way the Ground lies, I 
rake a point for my firlt Stationg1o as the whole may fall conve- 
niently within the plot, which let be the point A, by which point 
I draw a Meridian and parallel, namely two right lines inter= 
ſeCting one another at right angtes: whereof let NS be the 
Meridian running North and South,. and Z Y the parallel run- 
nms Eaſt and Weft ; this done, I l>ok to the North and South 
Columns, and there firſt in the South Columne, and againſt the - 
the third Station, I finde 1253, that is, 25 ,2 Poles ; this I ſer 
in the Meridian from A, tothe Southwards, and mark-the pojnc 
with the figure 3, then in the South Column againſt the fourth 

| Station, 


Thi” Sex:milts Praflice: © ot 
Yeatiofh, T finde'1 374, which I ſer itt the Meridiati from'3 to 4 
alfo againft the firſt Starion:T finde 521, which T'ſet id the Me- 
ridian from 4 toy, Therragainſt the fixr Station, I finde in the 
'North coluttin 1553, which I fer in th& Meridian from 5 ro 6 : 
als agzinftthe ſeventh Stariori, which is the ſane with the firſt, I 
finde 1595 which T ſet in the Meridian from 6, and it falls upon 
A, which 1s the firft Station.: and thus I haye dotie with :the Sourh 
and North columns. 


=3T2 
"i 
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Tn like fort T expreſſe the meaſures in the Eaſt and Weſt Cs. 
Jumns in the Parallel E W., As findine firſt in the Eaſt Column 
2100, I ſet it down from A.to the Eaſtwards, w__ exrends to 
B, where I ſet 2, ſignifying. my ſecond Station ; 1 finde next in 
the Eaſt Column/877, which Ifer-in that;Paralle] from 2 to 3, 
next in the Weſt Column 859, which I ſer in that Parallel from 
3to43 andſolT proceed with the reſt, And having thus ſet 
down the meaſures inthe Meridian and Paralle), we have alſoas 
it falls out in this Example ewo Stations expreſt, namely A.and B 
| now 
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now for the third, Itake in the . Parallel with my Compaſſes the | 


diſtance A 3, and ſecting one foot in the Meridian art 3, I Rrike 
an archneer C ; alſo taking in the Meridian the diſtance A 3, 
and fixing one foot in the parallel at. 3, I crofle the aforeſaid arch 
neer C,rhe.ingerſeRion, of theſe two arches Is the point C, repre= 
. ſenting thethird Statiory. Po 0 CO = 

Inhke fort, I proceed to finde the points D E F for the fourth 
fifth, and fixth Stations, then drawing Lines, namely fromrhe 
firit Station A to the ſ:cond B, and from the ſecond tothe third C 
&c, We ſhall deſcribe the Figure required ABCDEF. 


Otherwiſe, whereas here you adde and ſubltiat the ſcyeral | 


_ diſtances of Sourh and Notth, as alſo of Eaſt and Y Veſt by your 
Compaſles ; you may with a lictle more pains adde and ſubRrag 
them by the Pen, which is the berter way. X 


As having ſer'down inthe Meridian che Southe: ly diflance of 


the third Station 125.3, I adde thereto 3374, which is againſt the 
fourth Station, the ſumme is. 2627 3 the Southerly diltance of the 

fourch Scation, which. I (cr inthe Meridian from A to 4 Apain,, 
to this I adde 521, ſo-haye I 3148, the Southerly diſtance of the 
fifth Scation A 5, from. which ſubſtraRting. 1553, the Northerly 
diſtance ſet againit the ſixth Station, there remains. 1595, which. 
is the Southerly diſtance of. the fixch Station, to-be ſet in the Me- 
ridian from A tolix. Laſtly, from this, abating the Northerly 

_ &iſtance of the firſt Starion from the (ixch,. which I finde there al= 
foto be 1595, there remains o, Shewing that I am returned to 

the ſame Paralle), or Eaſtand V Veſt line, in whichatfirft T be= 
gan, And in like ſort, you may proceed with the Eaſt and V Veſt. 
columnes, and then by the imterſeRionof two arches, finde eyc=. 
xy Station, as:befores..”.. 1 OE GTBE- 

. ;:::Ocher wayes mightbe preſcribed, which will not be hard to. 
6nde of :youg [elf, .*Andas.we may thus lay down. any: ircegular 
aigh--hned -Bigure far more exactly then 'by 'the Protrator': So 
 whenites laid dowrtafter this manner, "we-miy: caſt up! the Ae: 


rea.or. Superficial, quantity: of it very exquiſitely :: Yea if- 
there ſhould be! a Plot 'drawne 4 Town ing to the Angles: 


and [Diſtances here given ): after 'rhe- (uſual: manner 'by 'a 


\ 


- 


It 


The Sea-mant Prefiice; * 3; 
Scale ſo large, that the Plot ſhould be'an hundred times ſo great as 
this ; Yercould notthe content thereof beaſt up ſo exaRtly and 
certainly as it may be heres 355 10 Bet: 4-7! 
But I muſt not'infilt upon theſe things, they may of them- 
ſelves be conceived, and mine intent is-oncly to touch them, that 


I be not prevented of time, and-by other occaſions from 


handling thoſe things which T have here- more ſpecially intend- 
cd, | Þ 1 -1 299536 tne $27 
'But as T have ſaid, this courſe is chiefly tobe uſed in plotting 
large grounds, and there indeed are graduated Inſtruments, eſpe- 
city to be uſed: for other fmaſer grounds, there is none more 


: fatthen the Plain Table. ' 


BS CHAP. VI. 
Of the Compaſſe of the Earth, and the quantity of a De- 
gree, according tothe moſt approved Ex- 
: periments; Ancient and 
: Modern. - 


As, Lihough the Compaſſe of the Earth hath 
> been in ſome ſort obſerved by diyers of 
"GA the Ancicnts : Yet for ſome of them we 
ED cannot certainly gather what Meaſures 
2 they uſed ; others uſed no Meaſure at all, 
A butaſſumed the Diſtance of Places to be 
| ſuch as ir was eſtimated by Travailers to 
o => bec,and likewiſe the Latitude ; therefore ir 
will be needlecſſe to infiſt upon the examination of their Obſerya- 
tions, others of chem which were taken by meaſure, and which 
we may upon any. good Ground reduce to our Meaſures, are theſe 
which follow. + | 
Willebrordus Snellixs in his Book enti tuled Eratoſthenes Be- 
142, cites Abel Fedas, a moſc diligent Arabian-Geographer, 
chat lived about the. year of Chriſt 3322, who records , that 


abour - 
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about the year of Thrift $89,cerrain emtn skiliyl.in the AC@her- 
maticks, did-by. the commandment. of theis mo Abwann,, 
meaſure in the fields of ©AMMeſopotamig- (a5 he gathers) under-- 
one:and the ſyme Metidjan, froiy the Narch towards the: South, 
the quantity of a degree. andfound it-x0 be 56: Miles. or- lorper” 
what more, The quantity of their mule, accarding to Aipbrg-- 
| Lramd, was 4090 Cubics, or 6g00 Fees :. whence the quantity, - 
of a degree ſhould be 3 36co0 Feet, .but of. the length of thei. 
Feer we are ſomething. uncertainy. ongly,they define- ir to: be-b- 
long as the exreac of [<6 barl:y-cornes Jaid fide by. fide 3 whereas. 
the. Rbyalexd-Foor, according to taial by him .mads, js. buc the 

extent of go cornes 1:14 in like manner, ſo chax if theze. be na ig-- 
equality in the grains, then go Arabian-Feet are equal to' g6 

R/ynland-tect, But 96 Rhyplang-lect arc found to be about gg4- 
Engliſh-feet, wir a alſs, by the rule of Proportion , 336000, 
Arabiay-lges dog me of ous Eng/ifhelerr. 379332; . $that - 
according. to this £xf$44m2Nt of I hy 3 ia þ Degree ſhould. 
containe 370222 of our Exgli/t, tore we havefound : 
by the Obſervations taken at Landes A 1 iN >-and by the di-- 
ſtance of their parallels meaſured , that a. Ro og = our . 
Evpls feet 367260, The difference js onely 3022 feet , that is\ 
re. © Bet FT paper: of a Deg: ccor halfea minute, 

He Cites next Alhazes the Arabian, who in his Book ds C re-- 
puſenta, declare $ the; ompaſlt * "of the Earth to be 24020000 Pa- 
ceS;,fo chat pr AN Gpgrriopt: rhe o gt O46 ons 50g mind 

SF, | 


pages, TECFRe 

feet. make 6,298 

Dn. rh 33 Py: ona Eng ee 56 Log :: 

accordj to Alhazen , Mere auld be My Sf Jo 2 

ah Of our. glee dif 1g dared he Exper, enie” 

made one ; 87 fe feet inaDe gee. "es A 

Ag not FUG: heſe _ he bting chro 5 

ne the. ſame in « ich: are tex down by Fre{line: 
indi Era net Bo ms with great uidyſiry and _Jode- 
ed wal Megſyjes pf. the -Apcicing, and the, 
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The Ser-mans Prafiice; 35 
Zhynlam-foot. Much lefſe have I firained mine own' nuin- 
| bers to draw them up to theſe .: ' But on the-contrary, I confeſſe 
upon the fight of his Book, obſerving the:great paines and in- 
duſtry whichhe protec himſelf to have beſtowed, and which 
I doubr nor bur he did imploy in making his Experiment, and 
how he had found the a of a.degree to be much lefle then 
mine, as we ſhall afcer ſhew,.I began to -doubt that I had nas 
made ſufficienta}lowance for the uneyenneſſe of the wayes, ana 
for ſome {mall bendings, ſometimes to the right hand, ſometimes 
to the. left; the oblervarion whereof I wittingly negle&ed to'ſpare 
time and expence, For I-did often obſerve a mile or two be-- 
fore me, ſome mark in the High-way noting the.degree,and mea- 
ſuring ro .irin the way, negleQing to obſerve the intermediate 
ſwervings of the way, ſometimes three or four degrees towards 
the right hand, ſometimes as much to the left, but making ſuch al- 
lowance for that, and for the utievenneſle as: I judged lufficient, 
And ſome men may think, that the exat- OMſeryation of theſe 
leflerthings thus negleRed and regulated onely by judgement or 
- conjecture might deceiye me much'; But they-may conhider, that 
Af there be two places a mile difiant,that is, in a right line 3 26 
Poles, if you meaſure from one of theſe places towards the o- 
ther, not an that right line, but alwayes ſwerving from it by an 
angle-of 4 degrees, ſometimes ro the right hand, ſometimes to the 
left , till you come to that other place z I ſay, that notwithltand= 
ing alltheſe fwervings (ifthere be noching-<clſe to augment the 
meaſure) i will nat amount to 321. Now conſidering that I 
had all the way, as occaſion required, made ſuch allowance as 
{cemed convenientzandſo found 367200 Feet in a degree, be- 
fore I compared it with the meaſures taken by any other: I re» 
ſolved not to diminiſh nor to augment the number.thus aring by 
my Obſeryations, Meaſures, and Allowances, in reſpe& of the 
Opinions, Ovſeryations, or Meaſures of any other man, untill - 
| there be made ſome Experiment more evident and exact hen any 
yer extante And I am ſomething the more confirmed by the neer 
agreement of theſe rwo teltimonaes before recited , both exceed- 
:- lictle in the meaſure of a degreg, Bur. we cannot con» 

OEM == = fdently 


38 | The Sea-mans Prafifes. 
Edently reſt upon them, becauſe of thar inequality which may be 
of Cornes:or Grains; for therws may haply be fomething: grea- 
-rer or leſferthen ours.- - 915 ene int 4g 
 Boththeſe meaſures of a Degree do much excced' the quantt- 
ty of a Degree found by Sxellixe, but, when he compares them: 
with his own another way, namely, placing the Barky=cornes fo. 
that they may not lie flat, but be ſetup. edge-wiſey' and ſo by g6 
Cornesto-make a-Foor, and by tuch- feet to meafure a Degree; 
therrhe findes that thequatnity of a Degree according to the 
Ar abians is ryech B=fle then by his Experiment i© ſhould be'* bur 
if ſome be laid flat, and others fer up edge-wiſe, the Arab:ay 
meaſure of a Degree will agree with his. And: ſo he propoferh: 
this doubr, whether the 96 grains whereof the Ardbiartooe doth. 
confift, mult /Hiefar or be fee ap edge-wife, or{om<. of them. 
to lie flac, and others.to be ferup edge-wife, But it 15 molt pro- 
bable that they muſt He ffat, that being the poſition which they 
are apt unto- by:nature ; they; cannoc. be fer edge-wife wichotg: 
tmueh-trouble, eſpecially{o many togerher as make the length of a 
foot, and ſo the Arabian meaſiue of a Degree doth neetly agree: 
OMIM, © +2 20997 15606 SURE 9oro 02 30 C903 Hd I 
V'Ve eome next to hear the determination of Projomy of eA- 
Sxardria, whoſe authority and credit in the ſohution of this. 
queſtion ts-not inferionrtaany of the Ancients, He affirmsthe 
commpaſle of the Earth to be r Fo 00 Stadinmy, andthe quan- 
tity- of a D-gree 500 Stadhurer; the fame (as Strabofaith inhis. 
2 Book of Geography) was betoce affirmed by Po id7nina,” Alfa. 
CIarinns:Tyrins (oefore ProlomyY. had-determined-the quan=- 
rity of a Drgree-to be 500. Stadinms, Prolomy-confirms it, not: 
fimply fromtheir Relations, bur as it ſeems from his ow expe- 
rence, andrharby fome meatures dilig:mly taken, for in.che Tr. 
Chapter of che firft Book of his Geography 3. he hath theſe 
words; Sed:in hos quogne refit ſentit, partem unanm qualiam: 
. eſt circulus maximm tricemorum ſexaginta;. guingenes In terra: 


conſt itnere. Stadia, id enins.confeſſis dunenſloutl 50s Owns xs 
#fir,. Allo lib.7.cap.5. {ta ut.pars una. (tu $i 1) Win. 
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fame eft dimenfSonibae. Now @ Stadium not onely atnonyſt the 
Greeks, butas appears by Herodoro amongſt all other Nations 
of fa, and in Egype, did confilt of 600 feet ;: therefore a De- 
gree acoorditly co Prolomy, mult contain: 300poe feet. Bur the 
Eyyptian or Alex audrene-foot was much greater then our foot ; 
for:as we hate-before faidy the ancient Romagr-foot is greater 
then ours, and che Egypriar-foor was much greater then the Ry- 
»an: Fot itis often. teſtified by Hero Mechanics, that five A- 
trxandrian fter make fix Romer feet. And Mr, Snelligg hath ve 
ry ingenioufly-gathered both:from Philandes and otherwiſe, that 
the Rbyn{and-toot is equalto the anciemt: Romun-toot ; there- 
fore alto five Alexandrias feet are equal 'to fix Rhynlandfeet : So 
that by the Rule of propartion, 300,000 Altxandrien feet will 
make of Rhynland feet 360000, Butby the fize of our Engliſh 
foot, which was ſenthim from the Iron-Standard in Grild-hall, 
hefindes it to contain but 968 ſach parts as the Rhyzdland con- 
tains To@®: Sothatg68. Rbyaland fect arccqual tro 1000) E2+ 
£4 , 9r 121 Rhyalandfectare equal to 125 Exglifh feet. Theres 
fore alſo by the Rule of proportion, 360000 Rhywiand feet are 
equal to 371.990 of our E»gliſh feet, .- Therefore according 10 
Pofomy, there are contained: in a Degree .371900 of our En- 
gliſh foer, But by our fore-mentioned iment made berween 
York, and Londen, we finde onely 367200 feet in a Degree, being 
lefſe then Prolomies by 4700 feer, that is, by 45 part ot a Degree 
or4 of a Minute, and little more, 246d | of 11266 
Fernelins a modern Authour and learned Phyfician, meaſu- 
rip the way by the Revoknions of a Wheel, and the Latitudes 
by Obſervation, finds in a Degree 68. 7ealian miles, and 96 pa- 
ces, the Pace which he uſed berng more then five of our Engliſh 
feet + Bur becauſe he handled noc the Probleme exaRtly, and. 18 
fuſpeRed by Sx2/lizes, {though I think: without conſe] to have 
grounded his Conchilion. rather upon the Experiment of the Are- 
b;antloefore ſer hanaiC eeberoncich it doth neerly agree) thenup- 
on his own, we will anſifeno longer upon it, © 
VVecome im thelaft placezo che | ark of Willebrordme 
St lima Hollander, —— abour 20 years 
oo 2 
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38 The Sea-mans Prafiite;. 
paſt. We ſhall not need co recite the particulars of itz. being'ex+ 
rarit at large in his Book. before-mentioned, but in Concluſion: 
he findes in a Degree 342 000 Rhynland-feet, Now a Rhyr= 
Amd-foot (as he hath there ſhewed, comparing botogether) is 
greater then ours, and'that-in ſuch-Proporcion, as tcc©195to'g68) 
(and fo much or little more irappears:to be by that Model of the: 
R by»land foot-printed in his- Book). therefore 968 Rhnland/ 
feet muft make 1000 of ours; and hence by the Rule of Pro- 
portion, 342000 Rhynland feet will: make of :our Engliſh feer, 
353306; :Sothar there ſhould-be in a. Degree onely 353306 
feet, which is lefſe then we have before i__ in a Degree; by: 
13894 feet, that-is, by ,F part of a Degree, or 2 4. Minutes, and: 
ſomething more... He was.a man doubtleſfle of fingular induſtry: 
and knowledge, and of much excrcife in the Math:maticks, and- 
it-may be, was-well experienc'd: in this. particular; touching, the- 
Geometrical menſuration of; Diſtances,.and he hath: beſtowed: 
much pains and diligence in this Experiment, asby his Book: ap= 
peareth. But if he hadby. a Chain meaſured the Diſtance of his 
rwo utmoſt Statians:(if the ground would permit, {which 1 ſu 

poſe it would not). or at leatt-wiſe if his meafured: Stations had: 
been further diſtant::- F'conceive he- would have found a greater. 
Diſtance in his twoutmeſt places of Obſervation, . Butit a man. 
intending to finde the. Diſtance of,two places, . meafure onely: 
the part of that-Diſtance,.and by-that meaſured Line and the - 
angles, think to finde their true DiRanee ; . whether the do it im= 
mediately.from thoſe two meaſured Stations; or mediately by help 
of others obſerved from them, he may.cabily fall into ſome mnora=. 
ble errour. . For though the Probleme be exatly true 1n Geome-- 
trical Demonſtrations, how ſmall ſoevtr the meaſure be ,: yet it is. 
nor ſo in ſenſible and: experimental :praRiiſes, by- reaſon of tho 
weakneſſe even of the beſc eye, andthe ;imperſeRion of the In-- 
ſruments-in themſclyes, and ir: their uſe. - And befides that, there 
were many Stations obliquely ſcituate 3 - A-man cannot alwayes 
hit the juſt middle of thar Turret, Steeple,. or other  maxk- which - 
he obſerves: Neither when.he comesto make. his Station there . 
can healwaysplacehis-Inferument juſt atthe concourſe of his for- - 


we 
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The. $ed-maus Prafiice: 359 
mer viſual Liries, by reaſon of other impediments, Beſides the: 


' - force of the VVinde 1n ſuch eminent places :: and' morcoyet 


that. amongſt ſo many Steeples, as there are in ſome Townes 
there, a man may at-ſometime miſtake one for another; . Ard uf 
there ſhould happen no notable Errour, by reaſon of any or of all: 
theſe Caſualties; Yet may twb minutes in the: difterence of the 
Latitude of two placesbe eaſily. miſtaken, eſpecially. being.deri-- 
ved from the Latitudes of thole places which are yery. rarely ſet: 
dowtrttrue to a minute, £:745 X's - 17 

If _ jt be objeRted, that T might aſwell-be fo much miſtaken in' 
the difference of the Latitudes of ork and Londen. 

I anſwer, t is not ſo likely, becauſe I had the opportunity of 
obſerving the Summer Solfcitial Altitude of rhe Sun 1n both pla- 
ces, _Wherein I had no neceſſary uſe of the Suns Parallax nor Re-- 
fration, nor of the Table ofthe Suns Declinatiop, any of which 
may-cauſe more then a minutes errour, jn finding the Latitude of: 
ekher place. 59m be | 

\ Belides, if mine Errour in thoſe Obſeryations' ſhould be full 
as much, yet would it not in the Conclufion be half ſo much, be-- 
cauſe the difference in Latitude of the-two phaces of mine O.ſer-- 
vation is more then twice ſo-much as that of his, - | 

- But let this ſuffice, Jeaving every man to imbrace that which he 
ſhallbeſcapprove, Both our Experiments do ſufficiently con-- 
vince-that common errour of counting onely 300000 Ergliſh: 
feer to a Degree, beſides the conſent of other Obſervations betore- 
recited ancient and modern. 

Mr.. Szellizs hath further in thar Book of his, .enticaled Eras 
 toſthenes Batavm, with much diligence compared ſome, ancient 
Meaſures, as:alfo the meaſures-of ſindry Forreign-Coumreys 
with the Rhynland-foot ; and amongſt the reſt our Engliſh-foot,) 
according to a,fize-chexeof to. him ſent from the ., Srandard'in 
FI #ild- Hall, (from whence alfo 1 had about twenty years paſerhe: 

1ze of that Boot which I haye uſed in this meaſure) we ſhall.nor' 
need to repeat them all, becauſe his Book is extant :' ſome of thenr. 
are theſe following, . which we. here compared. to, our £»-- 
£iifprioor, as he hath there :donetto the Rhyniand., ,that fo anyot 
them: 
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them may the more eafiiy be reduced into our Feer, Therefore di-- 


viding the Exgliſh foot into Looo e 
ny of thoſe parts are contained in 


Of ſuch parts as the Eng1iſb fort contains + 
.  , Ancient 'Rowman-foot contams” 
. Ancient Greek- foot CORtaIns 
; Babylonianconmins 
The \Alexanrarian contains p$3ificit 0 
: Amiocheorconains WED +4194 
Arabian contains, 
Forreign feet SIE with our Enelih. 
Of ſuch parts as the 795 ng contains 
\ Rhynland-foot comains 
Doxt-foot contains - - '-* 
CAMiddlibarge-foor contains 
Amſterdam-toot contains 
| Antwerp-foot contains 
The? Lovain-foot contains 
7 Hafnian-foot in Devnurk 
| Pars-foot called the Kingr-foor. 
Venice-foot 
Toledo-foot _ 
Nauriberg-foat 
Ren 
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parts, weſhew how ma- 
aticient & forxeign fere, 
Ancient feet: compared with our Enghiſh-ſoor, ': j 
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| "Mo dividing the Log-ine and reckoning the Ships way, 


Rt Hae" be Fore chings, 
SJE 2 Navigation 1s ally erountled ; na 
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be found by the other three, 


n which the Poſte of 


mely, the 


kriowledge of the Longitude, Latitude, Courle, and 
ing the Longitde, though it may 
yerhitherto-chere hath not been de- 


livered any g ocneral Rule trac andpraRicedble, whereby the Lone 


vitudes 


The Sea-mans Pratiice, _ j as 
gitudes of places might be immediately and ordinarily found 


of themſelves. The Latitudes of Places may immediately be - 


found'by Obſervation of che'Sunand Scaxres, aswe have former- 
ly ſhewed inthe Appendix to the DoQtine of Triangles : The 

ourſe by the Compaſſe, the Variation being duely obſerved, 
wherein we haye many good Marmners very expert, this: we have 
#lfo haridled in the Do@rine of Spherical Triangles. The Di- 
Nance run 18 found of ic ſelf by the Zog-line, whereof we are 
here to fpeak-- i | 

The ground of finding:the Diſtance-runne by the Logelines 
meerly conjeQural, being founded upon this opinion, thar five 
of our teer make a:pace, and'a thouſand fuch paces make a Mile, 
z14'that 6o ſuch Miles make a Degree'; fo that a Degrce ſhould 
contzini 300000 of our feet, But it appears not onely by'this 
Experiment,/but even by all others that-werediligently taken ard: 
therr meafuresto us known, that there is a greater 1mumber of our 
ſect coritained ina Degree. . £5 

There be three things (as I conceive) thathavecauſtd this Er- 
Tour to'be'fo commonty received and tolerated.” The one,. for: 
that it doth ſomewhat counterpoize another contrary errour in 
the Praftice of Navigation,namely in the uſe of the Plain obart,. 
far the Errour which 15 there commirred by making every 'paral-- 
Itt equal co the EquinoRtial, and foceyery degree in them greater 
then they ſhould be,:is ſomerhing moderated by this errour,, 
whereby. che meaſure of a-Degree is eſtecemed leſle then indeed: 
It 1Ss. : ; x | 


Forinftance ; It i$evident by the Glebe, that the Meridians: 


concurring.in the Pats grow neerer and neerer together,. as they 
?row towards the” Poles :: infornuch as if 'two- Meridians be di- 
cant i the Equido@ial ren'degrees,. thar'is 600 miles, /the ſame 
Meridians iri the Earitude of 35 deg. will be diftanc little more- 
then 490 mites, Now if: unto every mile we account according: 
to the former*experiment'6 120 feet, then 1s the diſtance of thoſe 
two Meridians in that paralle] neer 3000000 feet,.. In like ſort in: 
the Plaiv-chart ten Uegtees'of thatparalſel (as of all- others) is: 
mde-<qual to: tenne-degrees: of the EquinoRiatiot: Meridian :: 


{o- 
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i{o that the diſtance of theſe two Meridians will upon the Plain 


Chart be'60 miles, but one of theſe miles contains onely 5060 


feet, {ſo that the diſtance is but 3000cos feet, equal to the for- 
m , « G g : 


cre. L-% TY CT 
And although theſe errours in other caſes-do not juſtly bal- 
Jance one another.as in this example, yet that of the plain Chart 
is alwayes ſomething moderated by 'this other, and ſo much the 
more by how-much they. are neerer to:the foreſaid. Latitude, IT 
.orant that this 1s onely ſo, when the courſe is neerunto the Eaſt 
or Welt points ; but withall, I fay thac this kinde of reckonin 
_ is (ina. manner) then onely uſed : For he that rurs any courl! 
neer the Meridian Southerly or Northerly, hath a mote certain 
way of. reckoning ; namely, his Latitude which he fandes daily 
by -Obſervation of the Sun and Starres, upon which .he will de- 
pend, either negleRing or at leaſt not regarding his dead reckon- 
1ng, Yea, (it may be) neyer caſting the Log ſo much as once in 
ſuch a voyage, having a more ſure ground for his reckoning. 
Bur in a Courſe that is ncer Eaft and Weſt (foraſmuch as there is 
ne way diſcovered for finding the Longitude) he is driven of ne- 
cellity to. make uſe of his dead reckoning, KN 
V'Ve might adde moreover, that the principal Voyages of this 
kinde, I mean of thoſe which conſiſt. of Courles much Eaſterly 
and V Veſterly, as to and fiom the #eſt- Indies, and the Parallel 
of Cape bon Eſperance are necr unto this Latitude of 35 degrees; 
ſo that as.ſome of themare more Southerly, others of them are 
more Northetly. PR | ER 
But to inſiſt no longer-upon this, I ſuppole a ſecond cauſe ts 
be, for that men commonly deſire to have their reckoning before 
their Ship (asthey ſay) that they fall nar with a. place before they 
look forit 3 And this comes. ſo. to ,paſſe, whileſt the miles *are 
neooaney lefſe in meaſure, andſo more in. number then they arc 
1ndeed. | ty | 
And thus, though there may ſeem to be ſome commodity ifi 
theſe errours, eſpecially when they do neerly ballance one ano=- 
ther: Yet becauſe they ſeldome do lo , bur alwayes leave men 
Ju uncertauucics, and ofientiraes an great perplexity and danger, 
| *- "000 
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it is much ſafcrand better to reje&t' them both, and to imbrace 
thoſe ways, which are evidently grounded upon truth, though 
there may be in them ſome more difficuiley tat the firft, Yer 1 
confeſſe, that he which reformes one and not another; may-ſome- 
tim2serre ſo much the the moxe thereby, 'And: I 'doubtinot, bur 
many would reform them both, tf they could certainly-do ſo. 

Therefore a third cauſe of admitting and retaining this Errour 
ſeems to be, for that there hath been no way delivered from evi - 
dent and«certain grounds, for the reRifying of it. 1 doubt not 
but many have found Errours in their reckonings ariſing from 
hence, that they account onely 300000 of our feet ro a De- 
gree; bur not knowing certainly where to lay the fault, have im- 
puted it ſometimes to 1ll Reerage, ocherwhiles to the Variation 
of the Needle, orto fome miſtake'in their Reckoning, or toſome 
errour in their Plots, or :o ſome Current, or ſuch other accident; 
and ſo the Errour hath reſted un-reformed. Wherefore although 
the practical performance of this Probleme for finding the Cur- 
cumference of the Earth, or the quantity of a Degree on the ſame 


' haye many ſingular uſes which Icannot now touch; yet that 


which amongft the reſt I chiefly aimed at, was that we might haye 
a more ſure and eyident ground for dividing the Log-line, and 
for reckoning the ſhips way or diſtance run more truly upon any 
Rumbe or point of the Compaſſe then formerly. 

And now to apply it to this purpoſe, we have noted before 
(Chap.2-) that by the Experiment there expreſſed, we finde in a 
Degree on the circumference of Earth and Sea, 367200 of our 
Engliſh feer, Wherefore retaining Rill the ſame diviſion of a 
Degree into 60 miles or 20 leagues (as hath been formerly u- 
ſed) a Mile will contain 61 20 Feet, or 1020 Fathomes : And ſo 
a League contains 1$360 feet, or 3060 Fathomes ; for dividing 
367200 by 60, the quotient is 6120, &c, Thus then 60 miles 
being a Degree, every mile is 6120 feet, 

row ſuppoſing the time of the running our of the Log-live, to 
be meaſured by an half-minure glaſſe, if we obſerve how many feet 
or fathom ſhe runs in half a minnte ; we may thereby finde her 
way for an hour or four hours, or for any other timepropoſcd, . 

| As 
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As admit there runes our of the Log-line in half « minutes 
ſpace 51 Feet, or 85 Fathoms, and-you would know what way: 
the ſhip makes eyery hour afcer the ſame rate; | 

Say by the Rule of Proportion ; 
Ifo+Minute, give 51 Feet, 
'V Vhat gives 60 Minutes, Or, 
If -z Minete give 102 Feer : 
| VVhatgives 60 Minutes ? 

And ſo.multiplying, you ſhallfinde 6120 Feet, which is one 
mile. Or if you would finde her way for four hours, which is246- 
mijautes ; ſay» Fry 

As 1 minute 15 in proportion to 240 mines, 
So are 102 Feer, to-244k0 feer, or 4 miles, 
. Or if you would have it in Fathomes.; fay, 
As 1 miriite ts-in proportion to 240 minutes, k 
' So. is 17 Fathaines, to 4080 Fathomes, the ſhips.-wag in four 
houres, The like is co be conceved,; if your Glaſle be for any'o+ 
ther quantity of time above or under half a minute... #1 

Some have thought that the way which the ſhip maketh, nay 

be knewtto atrold Sca-man by experience (as they fay) that 1s. 


by conjecture: V Vhich opinion makes fome neelet the uſe of 


the Log, leſt they ſhould be accounted: young: Sea-men:. Burt as- 
he that rides often will have fome-neer guefſe how farre the. 
Pace he rides will carry, him in» ant houre (becaute he bath often. 
ebſcrued it formerly) ſo: he which hath often failed and kept 
an account of the ſhips. way by the Log, will be able:to-give ſome 
neer eſrimate of h:r way without the Log, Bur'it 15 1ncdent to- 
fome men to have ſuch a coneeit of thistheireſc1mate,. thar they 


think it more certain then the Rule ir ſelf, from whence it is de- 


rived, .cfpectally if it. chance to anſwer their expeationsat ſome 


© times. 


It is.chought alſo, that the ſhips way may be knowne by wo 
marks on the ſhips: fide,. but this is doubtlefle very uncerrain,, 
boch by reaſon. of the ſhortnefle of the ryme,. and in relpee of che 


* dead water (as. they call it): by the ſhips. fide; - For the water 


which. is: neer the ſhip ,; is. drawn along with the fhip in her 


motion, 
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motion , afid ſo nuch the more, by howiris neerer. 

But if any defire to make trial of this way, it is tobe confider- 
ed, that 17 foor is 3: part of a mile, and 10 ſec. ofa minute is 
72 fart of an hour: therefore if there be-rwo marks on'the ſhip 
fide diſtant 17 feer, if the ſhip cun the diſtance of theſe two marks 
in 10 ſeconds, ſhe rums-a mile an hour, if in 5 fec« two miles an 
hour, if ſhe run that diſtance in 2 ſec. ſhe runs 5 milesan hour. 
And ſoalwaycs dividing 1 © ſec, by the number of ſeconds, i 
which the ſhip runs that diftance, the-quotient ſhews the ndds 
and parts of a rwle run in an hour, ', | 

Bur if the Diſtance of thoſe two marks be 34 feer, if ſhe run 
it in 20 ſeconds, it is after 4 mile an hour, if in 10 ſeconds, two 
miles ap hour, if ir. 5 ſec. four miles an hour: And (o alwayes 
dividing 20ſec. by the number of ſee, in which the ſhip runs that 
diſtance, the quotient fhews how many miles the ſhip runs in an 
hour. As if the ſhip runthart diſtance of 34 feet in $ ſeconds, then 
dividing 20 by 8, the quotient js 25, ſhewing that ſhe runs 25 
miles in anhour. Or, if you can conyeniently make the diſtance 
of the rwo marks onthe ſhips fide to be 51 feet (for the further 
they are diſtant, the betrer) then if the ſhip run that diſtance in 
30ſec. it 1s a mile an hour, if in 10 ſec, it is 3 miles an hour, and 
ſo alwayes dividing 30 ſec. by the number of ſeconds in which 
the ſhip 15 running that diſtance, the quotient ſhewes after that 
rate how many miles the ſhipruns in an hour. 

» - Otherwiſe ne may do thus, divide 17 feet into 10 parts, and 
ſet as many of thoſe parts onthe ſhips fide as conyeniently, you 
may,(which according to the ſhips length will be more or few- 
er.) Then when the ſhip runs one of thoſe parts.in a ſecond of 
time, it 1s a mile an hour : when two, it is two miles an hour ; 
when 5, itis 5 miles anhour, And in- general, if you divide the 
nuntber of parts run by the time of running accounted in ſeconds, 
the quotient ſhews what number of miles after tha rate are run 

in an hour, p | 
As if ſherun 3o of thoſe parts in 5 ſeconds, iris 6 miles an 
hour;, for dividing thirty by five, the quotient is fix; ſo if ſhe 
runne 42' of thoſe parts _— ſeconds , dividing forty w_ 
2 y 
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®. 
by 10, the quotient is 4 43, which ſheweth the ſhips way.at that 
ume to be afterthe rate of four miles and two tenths of a mile in 
an hour,,. - S TOE 4 ; E, 

But for keeping .thisaccount. of time it may be done either by a 
Sand-glaſlſe for that purpole, or by pronouncing certain words or 
numbers :: Asthe time wherein a. man tells twice 60, pronoun- 
cing every number as faſt as he can conveniently and diltinAtly, 
3$ about a minute, ſo that the time wherein a man is. numbring 
60, is a half minute or 3o.ſeconds, and whileſt a man is num= 
bring two (as one and twenty, two and twenty) is a ſecond, and 
Fowhileft a man is nombring. from twenty to thirty,, is five ſe- 
conds, from-rwenty to forty ren ſeconds, &c, but in numbring 
from one to twenty. you may obſc1ve the fame times, as in num- 
bring from one and twenty to. forty, and this will not be hard to 
do ; for whileſt a man pronounceth. one and twenty, two and 
rwenty, threeand twenty, &c, there remains a certain impreſſion 
in the fancakie, whereby a man is able in the fame times to pro- 
nounce one, two, three, &c, And although this rule of num». 
bring twice 60 for a minutes ſpace be not general untoall men, 
becauſe fome are ſwiker or {lower in their pronunciation then 0- 
thers ; yer after this Example, a man making trial may frame a 
Rule to himſelf, whereby he may come ſomething neer the truth. 

Bur leaving theſe, we come tp the diviſion of the . Log-lixe, 
according to the half minute-glaſſe, which is more uſual and cer. 
tain.. And confidering that balf a minutes of an hour. the 53, 
parc, therefore the ſhips way running 51. feet in half a minute js * 
a.mile an bour, zf. ſhe run twice ſo much, that is, 192 feet in half 

a minute, it is two miles an hour; if. thrice ſo much, 1 is three 
milesan hour... And in general, how, many, times, 51-feet. ſhe 
runnes in half a minute,. to many miles is her way for an hour, 
Therefore leaving half a ſcore Fathom,. or more from. the Log, 
that ſo it may be outof. the. Eddy of the ſhips. wakes. betore..you 
begin to account or turn the glafle, if there you make a. mark for 
the beginning, and ſo 51. feer from. thence a, mark of one knor, 
and, 5 1 feer further a mark of rwo knots,.and,51 fect further ,(thas 
18,75 3. feer from ypur firlt mark). anocher. mark, of-.chree knors,, 


and; 
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and ſo-proceeding : look how many knots are veered our in half 
a.minure, ſo many miles js.the ſhips. way for an hour. Now 
for that which is yeered out more. aboye the juſt meaſure of a 
knat or knots, you may allow forevery five teer the tenth part. of 
a mile almoſt, As admit ſhe runne five knots, and 25 feet in 
half a minute,. then is her way according to 5 545 or five mules. 
and an halt in an hour, if fix knotsand ten feer, it 1s 6 53. miles in 
an hour, &c. 

But according to the common opinion of 5oco- feet toa mile, 
and 60 ſuch mules to a Degree, there ſhould be ſomething leſle 
then 7 fathom, namely, 41 3 feet to a knot.. 

And although he which vceres the Log-line be careful to ever- 
hale ir ſoſlack, that it may not draw. forwards the Log, yer (no- 
doubt) it doth loſe ſome way, following the ſhip a little as it 1s. 
drawn by the Line, and withall by the Eddy of che ſhips wake, 
and ſometimes alſo is caſt forwards by the winde and waves,. 
when they come after the ſhip ;: ſo that tgr theſe cauſes it is like 
there may ſometimes be allowed three oMour fathoms more then 
is veered out, but this, (as a ching mutable and uncertain) being: 
ſometimes-more, ſomerumes lefle, cannot be brought to ante cer- 
tain Rule, but ſuch allowance may be made ſor it asa man in his 
experience and diſcretion finds fir,. 

If you would divide the Log-lize, ſo as it might give the ſhips. 
way 1n Centeſmes, or the hundreth part of a Degree, andfititto: 
an half Minute-glafſe. Then ſeeing the hundreth pait. of a De- 
gree is-36752 ſeet,and the ,;; part thereof is 5o 7 feet; If you 
begin atthe mark-at which you mean to turn the glaſſe,& mealure 
from thence 30 feet, and three fift parts of a foot,. you may there 
place one knot :. and thence again meaſuring. 30 feet, and 3 fifth. 
parts of a foot, thereplace two knots ; and ſo proceeding at the 
end of every 3o feet and three fifths, adding a knot, the number 
of knots which runne out inhalf a minute, 3s the number of cen-- 
ceſmes which the ſhip runne$4nan hour. As ſuppoſe there runne 
out tenne knots in halt a minute, then the ſhips way. is according 
to ten ({enteſmes of a Degree. in an, hourey. chat is, the * nth: 
paitvf.a Degree, or {ix miles. And [o eyery three foor co 

| | jalt+ 
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Juft meaſure of knots, is neer the tenth part of a Centeſme, or 
the x oooth, part of a Degree. As if there run out of the Log. 
line 5 knots and 12 feet, then the ſhips way foran hour is 5 {exe 
teſmes, and 4 tenth parts of a Centeſme : and thelike i510 be un- 
derſtood of others. 
 Andaiter the form of theſe examples you may divide the Lyg- 
line for any other quantity of Time, more or lefle then halt a 
minute, or for any other parts of a Degree propoſed, ' 

Thus have we' handled the diyifion of the Loge live, according 
ro the m:ature before found of 367200 Engliſh-feet in a De- 
Sree: Burbecauſe (as T have before-ſhewed) rhe ſhips way is 
commonly more then'by the Log-in it _ to be: and eye- 
ry mandehires to have his reckoning ſomething before his ſhip, 
that he fall not with a place unexpected ; For theſe and ſuch o- 
ther cauſes, and for the rotundity of the number, if any man 
rhink ic more ſafe and conyement in Sea-reckonings, he may a- 
bare 1in 51, and —_ Degree onely 360000 feer, and 
conſequently to a mile $600 Engliſh-feer, 

And upon this ground, if in half a minute there run our 50 
feer of the Log-lne, it is a milean hour; and ſo if 160 Feer run 
out 1n a minrite, = & 

For as 1 Minute is in proportion to 66 minutes : 
So is 10e Feer, to Gcoo Feer, : 

And fo foraſmuch as twenty five Feet 15537 part of a mile, and 
I 5 ſeconds is allo 55; part of an hour : Therefore if there be ewe 
marks on the Ships ſide diftant 2 5 feer, if the ſhip runne the di- 
ſtance of theſe two marks in 15 ſeconds, it is after the rate of a 
mile an hour ; if in 5 ſeconds, 1t is three miles an hour, and ſo 
alwayes dividing 1 5ſeconds by the-number of ſeconds in which 
the Thip runs'that diltance, the quotient ſhews- the miles and 
parts.of a miſe runne-in'atr hour, Bur if the Diſtance of theſe 
£we marks be 50 foot, then ifſhe'runne it in 30 ſeconds, or half 
a minute, ir is 2 mile an hour; if m 1 ſeconds, three miles an 
hour ; if in five ſeconds fix milesanhour, (for 30 divided by.5, 

the quotiefit is 6.) And ſo alwayes dividing '30 [ſecands. by 
the number of ſeconds , in which" the Thip' cunnes A D+- 
| ance 
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france 3 the quotient ſhews how.many- miles ſhe runs in an 
hoar, &c. | | | 

Otherwiſe, if you make a mark: on the "_y fide at eyery 
ewenty Inches, then when the ſhip runs one of theſe parts in a 
ſecond of time, it 15a mile an hour :: when 5, it 15 5 miles an 
hour ;, if ſhe run-£8 of theſe parts-in 3 ſeconds, it 15.6 miles an 
hour : For dividing 18by 3, the Quotient is 6. Amd in gene- 
ral, if you divide the number of the parts run by the number cf 
ſeconds ſpent in running, the. quotient ſhews the ſhips way in 
miles for an hour. | 

But for dividing the Log-lineaccording to this ground of 6000 
Feet in a Mile, if you intend ro uſe it wich a half Minute-glafle ; 
then becauſc half a minute is , part of an hour, and- 5 o Feer 
is alſo the ;4+ part of a mile : Therefore when, the ſhip.runs:50 
Feet in| halt a minute}, her way is after the rate of a mile 'an 
hour z 3f 100 Feet in half a mivure,, it is two miles an-hour, 


Therefore half a ſcore Fathomes or more from the Log, you 
may make a mark, and beginning from thence meaſure 5. Feet,, 
and there make the firft knot,, and 5o Foot farther two knots, 
and 50 Foot farther three knots, and: ſo proceeding : Look how 
many knots is run out in half a minute, ſo many miles: is the 
ſhips way for an hour. And every five Feet more beſides-the 
knots is a texth part of a mile ; As if there run out fix knots-and 
40 Feer in half a minute, the ſhips-way is after the-rate of 6x5 
miles in an hour, &.  _ : 
 Audfſoif the Ghafſe were for any other time more or lefſe 
then half a minute, you may make the diſtance of your knots: 
proportional :As if it were for 20 ſeconds,then becauſe 20 ſeconds: 
is of an hour the 37 part, I divide a mile which is-6 006 Feet by: 
80, and the quotient is 333.; therefore there- mult be. a knot ar: 
every 33 Feet and 4.inches. | _” 

If your Glafſe be 36 ſecondpwhich is ;> part of an hour, di- 
vide 6000 by 100, the quotient 1s 60, ſhewing that there muſt be 
60-Feet to eyery knor,. and then every fix. Foot.over: and avoye. 
the knots-is a tenth part of a mile more. hed a 


—_ 
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' And ſo it is better that your Glafſe be more then half a-mi- 


nuts rather then Jeſſe, and the raor= the berter, provided: that 
there run our no more Line then you may hale 1n again, with- 
out danger of breaking, | We, 

Laſtly, if you would ſo divide the Log-lize, that ic might ſhew 
the ſhips way in Centeſmes of a Degree, and fititto an half mi- 
nute glaſle : Then foraſmuch as the hundreth part of a Degree is 
3600 teet, and the 4+ part thereof is 3o feer: therefore begin- 
ning at the mark whereat you-intendto turn the Glaſſe, meaſure 
from thence 30 feer, and there make one knot, and ar thirty feet 
farther, rwo knots, &c, Then lookhow many knors run out in 
halfa minute, ſo many Centeſmes of a Degree is the ſhips way 
for an hour, And ſo if the glafſe be 36 ſeconds, then every knot 
mult have 36 feer, &c. | | 

Now if: a man-ſailing berween any two Places, which lie neer 
Eaſt and Welt one from another, haye kept his reckoning by 
Courſe and Diſtance, uting a Log-line fo divided, that it hayea 
knot ateyery 7 Fathomes (as many do) and would reduce the 
Diſtance of thoſe two places ſo found, to their Diftance in ſuch 
miles, as theſe of (ixty to a Degree, cach containing (as we have 
faid) 6000 Feet 2 The proportion-in number of thoſe to theſe, 
15asSGtog : for6 of them make 5 of theſe, 

As admit man in hisdead Reckoning, uſing ſuch a Log-lize 
a8 hath knor at every 7 Fathomes, and tor every knot running 
Out ini half a minute, he accounts the ſhips way to be ſo many 
miles an hour; and according to ſuch a reckoning ſuppoſe he 
finde the diſtance of two places to be 1224 Miles, or 408 leagues, 
and would know the Diftance of the ſame places in miles of 6000 
feer to a mile, which is according to a Log-/mme that hath a knor 
40 every 50 foor. . 


js Prog ay then by the Rule of Proportion ; 


-» Asthenumbers6 Coggr. 9.22195 
' Is inproportion to 5, . 0.69897 
Sois the number of miles given 1224 2. 08778 


To the number of miles required, 1020 3.00860 
| Which 
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Which:1020 is the diſtance of thoſe two Places, in ſuch miles 
whereof 60 make a. Degree ;z Or tofinde the ſame in leagues, 
the proportion is; AsGtoy ; ſo is 408 leagues;to 340 leagues. 
And thus may the Diſtances of places'be- found in ſuch miles, . 
whereof 60makea Degree, eſpecially if with the diſtance ex- 
preſſed in-the Plain Chart, you comparethe reckoning of ſome 
Skilful Mariners that have failed from the one to the other, But 
thus to endeayoura reformation of the plain Chart were a la- 
bour to little purpoſe ; For there the correAing/ of the true ſitu- 
ation of two places, in reſpect of one another, is oftentimes an 
occaſion that the ſame places are the more falſly firuate in reſpe& 
of others, Like as if there were two places cight miles diſtanr, 
and itwere required to place a third three miles from either of 
them; Here if we ſet the third in the middle, ic will be four 
miles diſtant fromeither': bur if (attempting to mend that er- 
rour) we make the third to be 3 miles from the firft, theawill it 
be 5 Miles from the ſecond: And thus unavoidably, the mending 
of the one is the marring of the other; becauſe the thing pro- 
poſed is not poſlible, | 
And ſuch is the errour of the Plain or Common Sea-(barts 
repreſenting the Earth and Sea, not as a Spherical, bur as a Plain 
Superficies; not as if the Meridians did concurre -in the Poles, 
bur as if they were alwayesparalle] one to another, So that the 
graduation and projection being ſuch, the Situations and Diſtan® 
ces of places, cannot be genera 44 and truly expreſſed therein, 
Bat the graduation and projection of Hercators Chart, agrec- 
ing without ſenfible crrour with the Globe, there may in that be 
deicribed all or any parts of the World, according to their Lon- 
girudes, Latitudes, Courſes, and Diſtances, as truly and far more 
conveniently for the A{@riners uſe then upon the Globe it ſelf; 
and upon ſuch a Chart ſo deſcribed, a reckoning may be truly 
kept, and any errour committed may eaſily be diſcerned and a- 
mended. V VYhereas on the plain Chart, if a man find his rec- 
koning to dilagree, he is ſo far from knowing how to amend it, 
that he can ſeldome conjeQure where the fault was, 
The negle& and want of theſe (hertshath becn and 15a great 
H im> 
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imperfeQion/ in Navigation and. Geography. For , howſaeycr 
there be ſome which do daily {et forth for ſale Maps ofthe World 
and of the parts'thereot, according to this -Projection:: Yet t0- 
- have themtruly tach, andfit for Navigation, requires:inithe; Au- 
thor or-maker of them good knowledg2,” and fome competent a- 
bility of his own, or aid from others, with a greater loye'to the 
Truth-then to his own profit, which may. induce him' to beſtow 
ſach induſtry; time, #nd expence, as 1: have formerly nored. tw be 
requiſite in tuch.a Work; * > 55. topic oor 


For the fatcherance whereof, and of :the :PraRtice of Naviga- 


* tioir'in genetaly Fhall indeavour in the 'rwo acxt Chapters co- 
ſhew a m?chodical. and-orderly away of . keeping a . reckoning at: 
Sea, more diſtinaly and .exatly then hath been formerly..uſzd,, 
and ſuch as-may aptly' be {et down in any Chart, and applied in 
the three principal kindes of. Sailing ; namely, accorctng; to the 
Plain Chart, or: Mercators,or according ta-tne Arch of a Greas 
Circle, Aud by a few reckoningstruly ſet down, according to- 
this form, the Maps of: the World and of thz parts thereof nught: 
be much reformed. Sire 5307 
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A formall andexat way of | ſetting down 'azd perfeft-- | 
' Ing aSea-reckonings. WI 


- 


IIS 456 | 3317 Vaahetci'9 $308 49 330-10 2%: 
þ& Lithovgh the Courſe. and DiRtance, cannotybe;foe 
> ' tiuly azd: Ettainly;known as the: Laticude- may 
be: yer. we miſt zndeavour intheſe alſo roicome: 

asneer the Truth as :may be, the 'xather for that 
p-EJI=" ſore reckonings-rmult neceſlaxily. depend:wholly 
bpon chem, And ro-that end, rhalewhichin' their Voyages-at 
Sex have--occafion-torumne farre-yponrany Courſe of. Courles: 
neerthe Meridiany may-do:well:to make trial of,that which I 
have formerly. fer: down ,, :rouching the- quantity of a De- 
gree on the Earth and: Sea in our knowne Meaſure 3. and, c- 
Fpecaally in Eſte Tadian Voyages ;, layling:fram the Lizard: 
F; ' 
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in the Welt partof' Ezg/ard to (ape. de bonne Eſperance in 
Hire ey they have opportunity of 'makingan ample Experiment 
heredt....-, oils non ph rt d Gk  RMY 0 yitctus as vac 2 2; 
Burt leaving this to the practice of the skilful and induſtrious 
S2a-man, we came nol. to ſhew an orderly andexatt way of fra- 
ming and keeping a.reckoning at-Sea2- for which purpole I have 
made the Table following, which ſheweth heyw; much a: ſhip-is 
more Northerly or Southe1ly, and how; much more Eaſterly or 
Weſterly,by ſailing.upon any point or balfpoint ofthe\Compaſſe, 
any nuinber of miles propoſed, | : 


The like Table I made many years fine& amd tayghe the uſe of it 
in Navigation, whether it were then uſed by any other, I know 
not, I had it of no man ; but this I {peak, that if -any man claim 
the firſt making and uſe of ſuch an one; he may, have. jt, 

The ground of making this Table.is the ſame with the former, 
For as Radius 1s 1n proportion to the Diſtance run, $5 ts the ſine 
complement of the Rumb, to the diſtance of North or South, 
and ſo « the ſine of the Rumb, to the diſtance of Eaſt or my 
Therefore here for ten miles upon any of the four points from the 
Meridian, we ſet in the ſecond column the fine complement of 
that point (reduced into Degrees) and inthe third the fine there- 
of. As the ſecond Rumb or point from the Meridian,being 22 deg; 
30 min, the fine complement thereof which is 9239 ſet in- the 
ſecond column again(t 16: and the fine thereof 3$27, I ſetthere 
inthe third column ; and having dane thus, for ren miles in e ye- 
ry column, the relt may be eafily drawn fromthem. 

As in the ſecond column, for the firſt half point againſt 10 
miles finding 9952, I ſer the half thereof; namely 4976 againſt 
5 miles, and the tenth part thereof, namely 995 againſt 1 mile, 
which doubled or added to itſelf is 1990, to be ſer againſt two 
miles, whereto adding the ſame'ggg, the ſum is' 29$5 for three 
miles, and ſo for the reſt, 

Andthus for eyery point and half point from the Meridian, 
there are three columns : Inthe firſt whereof there is ſet down 
a number of miles runne upon that point or halfe point 3 the 
ſecond ſheweth how much the Latitudz js altered ; that 

bp --0 1s 
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35 how much you are more Southerly or Northerly, by running: 
ſo farre upon thar point or half point; The third, how. 
you are more Eaſterly or V.Veſterly, by running that courſe and 
diſtance. SFH9 30 1 RS! ha 
"The Numbers ſetin'every firſt column from- 1 to 10, are alſo 
to be underſtood from Io to 106, or from100o to 1000; and the _ 
Figure in the fourth place of: the ſecond and third columns, an-- 
ſwer to the figure inthe firſt; As admit a Ship run South and 
by V Veſt:(that is(South x point VVeſterly) 165 miles): 1 ſer 
down this number thus;and- 
T1001] JgBrj 195, looking in the Columns of 
SW.t.| 60| 588 | r17| the firſt Rumwb againſt 10, 
point. | 5| 49 10| (which may be underſtood 
ab ak robe 106)T findagainſe it 
165 161.8 322 | th the ſecond column 981 
_—_ nts — almoſr,and in the third 195: 
alſo againſt 6o, (that is 6) in the firſt column, there is;588 inthe 
ſecond,and 117 in the third : alſo againſe 5 in the firſt colamn, 
there is 49 in the ſecond, .and almoſt ro in the third, | 
- Theſe ſet down, and ſumm'd up, as here appeareth, ſhew thar- 
2-$hip running $by 1 65 miles. is to the Southwards of the-. 
place from whence ſhe departed 161 miles and $ rexth parts of a- 
mile,.and to the. V Veſtwards 32 miles, and 2 tenth parts of a 
mile. If you defire more exatnefle you may uſe all the places, 
for the fiſt or greateſt | 


EE 
_— 


rt——_ 


_ pr” IT number, which 1s here - 


1999] 260, 


S W.1,  6o| 5885| 1270 As in the ſecond+ 
« point 5 nl 97 Example , where the- 
PETE Southerly diſtance-is: 


I65«| 161.83 | 32017]. 1g; 133 miles, &the- 
_ Weſterly 32554 iules;- 


ATable- 
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ATFable-of the Northing or Sonthing , Eafting or Weſting of 

every Rynb and half Rumbfrom the Meridiem gaceordins © 
zo the number of Miles run nyon that Rumb, 


| 6 poin. | 
67+ 30 
, 383 
766 
1148] 
I531 
1914 
2297 
2680 | 
3062 | 
3445] -. 
3837 


6404, 
73-75 | 
290 | 
580 
870 
I1IG1 
I451 
I741 


2031 


2 poin,, 
21430 
924 
1848 
2772 
3696 
4620 
5544 
6468 
7392] 
8315 
9239 


| [3 poin WE poine|7 poin,| 1 :þoin 
M5037: (84-22% Ii-15|78-45[16.52 
.I] 995[ i95] 957 
- 1-2] 1990 390 | I914 
. 3 | 2986 585 | 2871 
41200 780| 3827 
514976 9751 4784 
6| 5971 1170| 5741 

7 6966 1365 | 6698 
-8 | 7961 1560|7655| 2321 
I755|8512| 2612 


91 9957 
10 | 9952 1950 | 9569 | 2902 


| g981| 
I962. 
2943 
3923 
4904. 
5885 
6866 
7846 
8827 
9808 


98 
I96 
294 
392 
490 
588 
686 
784 
822 
Jing 


JE poi 45 pos 22 poins|- 
39-224150-372145-00[45-00) 
. 773 | $341] 727 707) 


5Po1n, 
56-15 
| $56 


3 poin| 
33-45 
| 831 


[2 poke | 5 porn | 
82, 75|61.52% 
882] 471 


'=| 


ny om 
pt 


1740 942 


1414 
3528 


1885 
4410| 2357 
5292 


2828 
6174 


3300 
70356 


377! 
7937 | 4243 
88r9 


4714. 


1663 


2494 
3326 
4158 
4989 
5820 
6652 


III 
I667 
2222 
2778 
3334 
3890 


4445 


7483 


8315 


5OO® 
5556 


I546 
2379 


3092. 


3865 


,4638 
5411 
6184. 
6957 
7730 


1259 
1903 
2538 
3172 
3806 
4440 
5075 
$710 


6344 


1414 
2121 
123828 
3535 
4242 
4949 
5656 
6364 


7071 | 


1414 


2121 
a9: 
3535S! 


4242 
4949] 
5656; 
6354: 
7 tou? Bos. 
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A larger Example may be that before ſet down in the laft Pro- 
bleme of Sailing by a Great Circle from Summer-Iſlands to the ' 
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| As admut I fail from thence : firſt, VE ' 4point Eaſterly 606 
miles, then N' E by E 30e miles; Eaſt Noyth-calt half a point 
Northerly 495; miles ; Eaſt NE-390.miles ;'E N-E, 5 point Ea- 
ſterly 264 miles; Eby N 210 miles; Eaſt 951 miles: Theſe 
Courſes and Diſtances I ſet doywriin ſuch;form as here appeareth,; 
where in the firtt column there is expreſſed the Courſe or point of 
the Compaſle upon which a man fails : In'theſecond column;the 
Diſtance-of that 'Remb from the. Meridian: In the third co- 
lumr the Diſtance run upon'that' Point ; In the 'Teſt,] the diffe-. 
rence of: Latitnde,and departure from the Meridian im miles and 
tekthiparts of a nile, ; | | 


| Rumb Pr | | 
Courſe| frome. | wles. arch South| Eaſt | Weſt 
N E <£\ North | E- 
Po.E. | Eaſter-| 600] | 380.6 463.8 
... - —_ Is 
NE by| NEaſt | 500; 166.7 2494 
|, 5 Point | 7 6-4 4 DAR 7 BE 
ENE;|NEaf| 2e0 1885 3528 
Po.N.|5 5 Po.\ go 424) 794 
 TENE |NEaſt| 300 1148 377-2.» 
| | 6 Po, | gol. 344 S232 
|[ENEZ| NEaſt , £200 580 1914 
Po.E. |65 Po. | 60 174 574 
4 I'2 | 38 
E byN|NEaff| 200 390 I962 
17 Po. | IO 20 o98] _ 
900 : 951IO 
| Eaft | Eaſt | , 50 
cM BY "FADE FERGIE 
[ | -- - FSST< ed _ 29197! | 


(In 


The- Sea-A\ans Prafiice, 57 
_ - (fnall which'is tobe conceived, : that the Variations are al- 
lowed) ſothatat'the Foot of this reckoning, I finde the ſumme 
of the North-<olumi to be 1049-4 miles, arid the ſumme of the 
Eaſt column 2920'tmiles almolt; the: fitft,'namely 1 047 miles 
converted mto degrees, 1s 17 'degrees,' 29 min, the difference of 
Latitude, which added-to the Latitude of Summer-1/lands 32 
deg. 25 min, (where this reckoning began) the ſumme is 49 deg, 
52 min, which 1s the Latitude of this laſt place where this rec- 
koning endeth, - Sothat according to this account, the Ship-is run 
mco the Latitude of 49 deg. 52 min, and hath akered her. Lon- 
oirnde to the Eaftwards 2920 miles, of ſuch miles,' whercof 60 
make-a degree of a great Circle. | 4:4 
* Therefore, if you ſet down this reckoning on the Plain Chart, 
you mult make x point in the [Hart thatmay be in the Latitude 
of :49 deg. 52 min, and ro the Ealtwards of Summer-1ſlands, 
(where this reckoning began) 2920 miles, that is, you muſt run 
a-parallel'(with your Compaſles or otherwiſe) on your Chart in 
the Latitude of 49 degrees'5 2 minutes, and crofle the ſame by a - 
Meridian, which may be to the Ealtwards of the Meridian of 
$ x»mmer-1ſlands 2920 miles, and fo the' point of the interfeQion 
of this parallel and Merjdian, is the Traverſe-point or' point in 
the Chart, repreſenting the place whete the Ship is in the end of 
this Reckoning. | 
But if you fer down this reckoning on- Mercators Chart, 
you, mui alfo finde apoint that may be in the Latitude of 49 deg. 
53 min, and may likewiſe be: to the Eaftwards of Summer-1- 
"bands 2920 miles, which is done by running with your com- 
paſſes a parallel in the Latitude of 49 degs 52 min. and croffing 
the ſame by a Meridian, which may be to the Eaſtwards of the 
Mrridian of Swmmer-T1ſlangs 2920 miles,the point of the:inter= 
fe&ion of this patalle] with that Meridian- is the traverſe -points: 
repreſentitg in the CHare the place where the ihip then is, 
© For itis to be conceived in this (hart, that the degrees of the 
Meridian intercepred between the Latitudes- of two places are as 
aſcale for thoſe two places, to meaſure not onely their difference: 
; of Latitade, but likewiſe their diſtance in their Ramb,as allo the 
diſtance of their Meridzars.. Bur: 
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But becauſe ic often falls out, that in ſailing from place to place, 
a ſhip runnes not neer the Rumb of the two paces by many hun- 
dred Miles, eſpecially in ſailing by the Arch of a Greer Circle, 
which.is the moſ$ exquilite manner of ſailing, d wherein a 
man ſhifts his Courſe often, and runnes much farther in one Lg. 
ticude then in another, as by the former example may appear, 
Therefore once in three or four dayes, or ſo often as you alter 
your Courſe much, you may transfer or ſet down your Reckon- 
ing out of your Book into your. Chart. As: 1n transferring the 
former example, you may ſet down the Northing and Eaſting ef 
every of the Courſes ſeverally ; but for brevities lake will bring 
them into three. parts (and ſoalſo we ſhall not much erre.) , 
And thus for the two firſt Courſes, namely NE4 point Ea- 
ſterly 600 miles, and = EbyE oo miles, Jo n Oe Nor co- 
——7 lmn547 miles; and in the Eaft column 
North fun | 713 s.” 4 : alſo for the three next Courſes 
547] 7:3] ſumming up the North and Eaſt columns, 1 
459] 1050] findethe Northingto be 459 miles, and 
41] I157] the Eafting 1050 miles. Alſo for the two 
——| ——Þ lt Courſes, I find the Northing to be 4x 
| 1047 | 292] miles, and the Eaſting 1157 miles, 
| Nowto transfer theſe into the Chart, I conſider that 547 miles 
is 9 degrees 7 minutes, which added to the former Latitude 32 
deg.25 ngin. makes Latitude 41 deg. 32 min, In which Lati- 
tude I run a parallel, then conkdering that 713 miles 1s II deg, 
53 min, Itake this 11 des. 53 min. in the Meridian, aſmuch a- 
bove the one Latitude, as beneath the other, namely, from 31 dege 
omin,to42 degrees 53 minutes, and this I ſer in the forcſajd 
parallel from the Meridian of Summer- Iſlands to the Eaſtwards, 
and there make the point B, then reducing 459 miles into degr, ir 
.makes 7 degr, 39 min, which added to 41 degr-32 min, makes 
Latitude 49 degr. I 1 min, Alſo the Eaſting 1050 miles are 17 
deg, 3O min, the half whereof $ deg. 45 min, Itake in the Meri- 
dian from aboye 41 deg, 32 min. beneath 49 degr, 11 minutes, 
namely, from 41 deg, 20 min, to 50 deg» 5 min. And this be- 
ing doubled (becauſe it is but the half ) I'ſet fromthe Meridian + 
| 6 
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(fol The Se mans: Prificce” 
the prick or-Traverſe-point B before made,-1mthe Parallel of 49) 
deg.11min- making qhere another prick D:-:Laſt ly,: Ladde; the 
Northing 41 miles to the former Latitude 49 degrets Emin; the 
fumme js 49 deg. 52 min, the Latitude gf che Paralle]; ro which. 
I am now-come,-wherein-T am to ſet down. the Eafting 13 57: 
miles :. 'This therefore.converted into degrees. of ' a Great Citcle, 
make 19.deg.. 17. min. T.take thzrefore one degree of the Meridi- 
an, abour that Latitude of 49 deg. 5 2 min, (becauſe the moſt pare 
is run in that Latitude) namely, trom._49 deg-3Jo 'min..to'5o teg; 
30 min, and ſer the ſame in the toreſaid Parallel from the Merj- 
dian of the prick D laſt before/made tothe Eaſtwards 19 times,, 
and moreover 17: min. taken at che ſame Latitude,. and this rea- 
cheth to che point E. ' And fo is. all this. reckoning ſer down,. 
and the like is to be. underltood of any: other, whi though in. 
expreſliqn'it require many woids for plainnels ; yet, is there ye= 
ry litcle difficulcy more in the Praiſe, then. there is. in. ſecting, 


down a.reckoning on the P/4inChars. 
E134: 0 | 4 
A mire ample Example, together with 4 lerger Taki far- 


the keeping 4 reckoning as $ ea | 


SD Aving thus( in a-more general manner )} ſhewedi 
&Q how toiſct dowa a reckoning of the ſhips way,, 
# for every point and-half-pormrt of the ({ompaſſe,, 
S this to ſome men might ſeemufficient ;. Bur be=- 
cauſe a ſhip doth nor alwayes.make her way good- 
as-ſhe lies, nor doth her Leeward-way alwayes 
fall juſtly upon a whole point,. or half point, or quarter; Andi 
moreoyer, conſidering that though. a. ſhip Reer away npon any 
point of the Comaſle, yet her true way,by reaſon of the Variation: 
of the Needle, nay ſwerve from that-point towards thee one (ide 
or towards the other, three or four degrees,.or more or lefle,. and; 
not alwayesa-Point,,or half Point,. or quarter :: therefore 1. have 
thought: it. requiſite to ſet. down. the Table following: to. ery 
"7 | hy 6s noſe. 


Ll 
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ſingle Degree: and-that a man-might'the more readily with 

ne or twq Entrances have his defire, 1: have alſo enlarged the 
pot beriaf miles unto 100, The «groun and way.of making this 
Table diffexsno: from the  Vrkes |, and it 45/to be-uſed almoit in .. 
the ſelf-ſame manner : wherelote ne ſhall uſe the more brevity 
handling of it. 


Here felloweth 4 T abl: of, 'he erthing« or $ Searhenr, Eafting « or. 
: RE of every Degree om.the Meridian , according | 

_ to the number of Miles run 40s: che FS. Which for 

- brericyſ ſake we wall call—. $ | 
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Now for the form of ſerting down a- Reckoning, although h© 
which 1s accuſtomed to keep jt:in this manner,”may haply by uſe 
and praQtice ,difcern how to order it in a better way then-I can 
preſently prefcribe or chink upon, (becauſe he; hath 'occafion often 
co con{ider it in eyery particular : yer-in the mean time con- 
ceiveitwill be fitto hayt'a'Book in Folie, that is, two Leaves to 
a ſheet of paper, and to keep the left fide of your Book void, that 
you may write therein all ſuch Occurrents as you ſhall think re- 
quiſite. As — the Winds, and the Points of the Compaſſe, 
upon which. your {hip hes, and what allowance you make for Lee» 
ward-way when you fail by winde, the number-of Glafles or 
Hours, and how many Knots or Miles in each hour, alſo the La- 
tirudes which you findelby obſeryation of the 'Meridian-altitude- 
- of rhe Stars, and whar elſe you ſhall think remarkable, Bur bee 
fore all chis, Ge, cirle of the:Voyage in theſe orlike words, 


The Jonvnal of our Voyage intended by Gods aſſiſtance from = 
S, I. inthelatitudeof 32 deg.25 min, tothe Coaſt 
of England, &c, | 


The right hand Pages, or the right ſide of your Book through- 
out, may by lines be divided into 1 2 Columns, as in the Example 
following(doth appear, In the firft Column raay be expreſſed the 
day, in the ſecond, moneth ; or at leaft once in the top of the 
page ; likewiſe in the ſame ſecond column, being large enough, 
may be ſer. down the Latitudes which you finde by the Aderidian 
altitudes of the. Sunne at ſuch times as you make obſeryation. 
In thethird col, the courſe (the Lee-ward way, if there be any 
leeing allowed.) In the 4,the Variation of the Needle, In the 5. 
(having made allowance for the Variation) ſet down the angle of 
your Rumb with the Meridian, In the 6, col. fet down the di- 
ſtance in.miles-run upon that; Rumb, In the 7,849, and 10 co), the 
-Northing, or Southing, Eafting, or Weſt ing, thereto anſwering, 
as you ſhall finde it by your Table. In the 11, your Latitudes 

..by dead reckoning. And laſtly, inthe r 2 column you may at. 
ſuchtimes as you think firteſt, fer down your Loxgrtade from-the 
place from which you firft departed, or the difference of Longi- 
tude.from place to place, | | 
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For an example, we-may frame-areckoning berweenthe two. ' 
places before- mentioned, namely, from Swmmer-Tſhandaro. the - 
Lizard, whoſe diſtance inthejr Rumb we havebefors| ſuppoſed 
ro be 3.299 miles,as ſome-Charts make it; 2nd canſequently their _ 
difference of Longyepte 70 dre, Lwould not be underſtood as if 
I affirmed-it to-be-{o-much, for [ſuppoſe ic is leffe, I wayithere-in- 
deed about 20 years paſt, and {urveyed;it, and then keprt,a-reckon-- 
ing both outwards.and homewards, byt T have-loſt thoſt reckon- 
ings long (ince, and have forgotten what they were, and in-this-- 
caſe it tnatter$'not, for, whether the ſuppoſition be neer the enuth. 
or not; it ſerves ſufficiently to exem li the rule, that being the 

end for which it! is uſed. Bur if their diſtance be 3299 ſuch: 

miles as-contain onely 1000 paces in a-mile; the ſame being reck- 
oned in ſuch-miles,a5-we have before-mentioned; namely, infuch. 
whereof 60-make adegree of a. great Circle; which as we find 
contain 61 20 feet ina mile : thear. diſtance will be little -more- 
then 2695 miles ;, and conſequently; the difference.of Eongitude 
little more then 5 5% degrees, | ES. 
| Letustherefore RSLs the:difference of \Longitude berween 
thoſe twoplaces to be 55 degrees, and their Lacitudes. to' be'the 
' fameas before, namely; of the 1.3 2 deg. 2F tmitte and of the other 
50 degrees, And let the Courſes,. Diſtances, and. other _obſer- 
_ trom Sunmer- [lands tothe Lizard be ſuch-as- before is 
ewed, LO oe ene oo 
This firſt entrhnice inthisJournal:(which is the/20 day of Fe- 
bruary)-is thus tobe underſtood ; namely; thas fromthetimeof 
ferting fail (which we ſuppoſe to be the 19 of February) till the 

20 day at noon, the Ship lies away, and makes- her way good up=- 

on the Northeaſt and by E. point,of the Compaſit * but the Va- 

riation being.$ deg.to the; Weſtwards (as in the. fourth column. - 
appears) the rumb upon which ſhe hath run is. from:the North co 
the Ealtwards only 484: asis capreſſed:in the 5 Column (ir is in- 
deed 48 3deg, but the I deg. we omir as- for the other: citeurs- 
ſtances not to be regarded).upon this rumb ſhe runs 98 miles,, as: 
in the 6 column appears, and anfwerable thereto. I. find in the ta»- 
ble beloramng the Northing to bei52',3'miles, arid the Eaſt-. 
wg 572 mules, as here inthe ſeyenth and ninth columns 1s expreft: 

; 
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by theſe numbers 522/and! 529: (for-the firft figure towards the- 
right. hand Gignifieth- the tenth. parrs of ab mile,;the reft miles.) 
Hence then the Northing being, 52 miles; if!- char be-atided tothe: 
Latizude from which it js reckoned; namely. g 2 deg;: 25: min. ir 
makes the Laticude here to be $3'deg.17 min; as inthe: 1x, Co- 
Iumn appears; In like ſort, the ſecond entrarce being the: 2 1 of 
Febrnary,ſheweth that fromt the. 26 day. at noon toi the 27, ihe 
made her way good upon Northealt and by Eaſt point of the 
Compaſle, bur che Variation being. 8 deg. Weſterly, the angle of 
the Rumv with the true Meridian was from the North to the 
Eaſtwards.48.deg,and fo ſailing 100-miles;the Northing is 695% 
mules, and the Yajfng 74 miles, ſo that the Laticude now is 34- 
deg.24 min, and the like, is-to be underſtood; of all the reſt. 

Touching the Longitude exprefled in-che laſt:column, alchough' 
a reckoning may be kept and fer down without it, yet ir is of yery:- 
good uſe, andihow to conyert'the- Eafting or Welting (that is;. 
the miles expreſled in the'Eaſt and Weſt columns of ' your Jour-- 
nal).into deg, and-min,-6f Longitude; we will ſhew/afterwardsy; 
as alſo how you may cafily corre& your courſe;. and give the'true 
courſe or rumb, allowing the Variation, EEE, 

Bur firſt to-proceed;wathithis Journal, obſerving the Meridian: 
alcirud2 of the Sun-upen- the 23and-24-of Febraxyy, I find char 
my. Latituda upon, the.2a4. is 39 deg..36 min.. whereas by! dead- 
" reckoning it,1s -but:39 deg,.2$ min; fo 'thediffterence is 8: more 
Northerly :. but being-well aſſured-of the Latitude found: by Ob- 
ſzryation, I corre the dead reckoning thereby,. which may be- 
done by the Rule of Proportion, ſaying ;. 


Asthe Summe of theNorth-columin 3125 Co.ar. 6.5051 5 


To the ſumme of the Eaft-coltmn; 4300 '3+63347; 
So'the forefaid increaſe Northerly ' 80 © . 1:9630g 
To'the increaſe Eaſterly 110 2.04171 


that is, 11 miles :: for the firft place towards the right hand is-0n— 
ly for the tenth parts of a mile, . : ND 

The ſame may allo ſufficiently be found without the: Rule ofi 
Proportion, by the foregoing.T«blez.onely for looking: thereun- 
der the Degree. upon which I have I 2» 


- 
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deg, for $ milesor $0 tenths of a mile, though I find not the 
ſame exaQly, yer.I finde one which is neerit, namely 82, and d- 
gain(t it inthe next collateral columa 113, which is 11 ,5 miles, 
(being too much by 1,2 of a mile, becauſe the other is roo much by - 
1+ ) Tadde therefore in the North column of the Journal's miles, 
and the Eaſt column 11 miles; And fo whereas by ſdead rec- 
koning, the Northing was tut 30415 mules, and the Eafting 419 
miles : now having correRed it\by obſeryation, the Northing is 
3T2 + miles, and Eaſting 43o miles, 

In like ſort upon the 27 day, I ſhould by dead reckoning be in 
the Latitude of 44 deg. og min. but by a clear and good obſerya- 
tion 1 find my ſelt inthe Latitude of 43 deg, 55 min. that is,not 
ſo much Northerly by x 4 min, therefore to corret it I pur in the 
South column 14 ir In or 140 tenths, and ſeeing my courſe was 
between the North and the Eaſt, and that I find my ſelf to be lefs 
to the Northwards, that is, more tothe Southwards then my rec- 
koning,thereforc in probability I am alſo leſs to theEaſtwards,that 
is, more to the Weſtwards, then my reckoning ; Burt to find how 
much, I look in the foregoing Table for the'degree upon which I 
have failed, being fromthe North part of the Meridian to the 
Eaſtwards 60 deg. and under 60 deg, I look for x4 miles, or 140 
tenths, and againſt it inthe column adjoyning 1 find 243, which 
I'ſfer down in my Journal'in the Welt eolumn, and fo ſubſtrat= 
ing the firſt from the North column, the other from the Eaſt : [I 
finde that whereas by dead. Reckoning I ſhould be to the North- 
wards 273;5 miles, and to the Eaſtwards 465 ,4. Now haying 
corrected it by obſervation, I find that from the 24 day till this 
time I have run mdre Northerly then I was by 259 miles, and ene 
tenth part, and more Eaſcerly by 441, miles, "Y 

Bur if your courſe be neer the Eaſt or Weſt, it may ſuffice to 
correct it in Latitude onely, as in the example of the 8 of March 
appears ; for in that caſe you cannot correR the Longitude, bur 
from ſome further ground, 

If there be any Current, you may note it as 1s done in that Ex- 
ample following the 8 of Aſarch. | 

Now if you would ſet down this. reckoning upon the Plain 
or Common Sea-chart : Firſt, if you defire to expreſle every 


dayes 
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dayes account, you may begin for the 20 of February, and make 
a prick in your plat that may be from: the place from which you 
ſer fail to the Northwards 5275 Miles, and to the Eaſtwards 
57553 and ſo-willthis point be diſtant:;from: the place of your 
ſetting fail 78 miles Northeaft, and almoſt a quarter of a point 
_ Eaſterly - thentorthe a1 day you make anocher Prick, which 
may be fromthe form to the Northwards 66 -2 miles, and to the 
Eaftwards 74 i3.Miles, and fo- you may proceed with the reſt. 
And thus you ſhall haye a prick on the Plot for eyery day more 
exactly icrdown, then could be done after the ordinary way by. 
Courſe and Diſtance, or Courſe and Latitude, el pecially becauſe 
in lining; th2 Plot, chere are not,'nor cannoc conveniently be 
drawn any more then the 32 Points of the Compaſſe, to witz not: 
half points, quarters, or og Degrees. 

. But if you defire not to ſet down every days reckoning (which 
1s not neceflary. to be done) you may ſet down every of the 
Summ?s,.as-they are correted by. Obſeryation after the ſelf-fame 
manner. FE | 

Or you may adde together all thoſe ſummes, and ſo the ſumme 
rotal of the North column will be 2049 miles, and of the Eaſt 
column 2345-miles, therefore in the meridian of the place from 
which you depart, you may ſet down to the Northwards of that 
place 1 049 miles, which will fall in the Latitude of 49 deg.. 54: 
min, almoſt, and-from thence in that parallel ſer down directly to 
the Ealtwards: 2345 miles, andthere make a prick for the place 
where the Ship then is the tenth of March, and fo- is all. this: 
reckoning ſet down at once, | | 

If you keep reckoning according to Afereator, it will be re-- 
quite ſometimes to ſum up your reckonings paſt, namely,.ſo of- 
ten as you inake any notable alteration in your courſe ; and ſo 
this reckoning or any other may be ſet down almoſt as eafily on 
CMercators- chart, the difference is, that here you mult often al-- 

ter your Scale, becauſe the deg. of Latitude on this Chart are not 
equal, but grow greater and greater towards the Poles. Now then 
the diſtance of two places is to-be meaſured by that part of the 
Meridian, which is intercepted; between the. Latitudes: of thoſe. 


te. 


two places; Or both places lie'inone andthe ſame Latitude, 
their Diſtance 4s meaſured by. a Degreeor other lefle quantity, 
taken about that Latitvde;namely, half aboye, and half beneath, 
. Wherefore if yourwaduld :make a Prick-or Trayerſe-point an 
CAlercaters-chart, anſwering ito yourveckonivgtor the' firſt day, 
namely,until'the:zo of Febywary at noon; it ip. *y your 
Journal that Prick mult be tothe Northwards of the place from 
which you departed 5 2 55 miles, & to the Eattward 57 53 miles, 
Now inſtead of the North* or South colamns, you may more 
conveniently ule the laft columnbut one, fhewing in what Lati- 
rude eyery:account ,doth-fall:z and ſo it ”—_— that the Prick. 
for the 2cof February malt be in the Lagitude of 3.3 deg.17 min, 
Therefore in the meridian of the Swummer-I/lands trom:which 
you departed make a prick inthe Latitude of 33 deg. 19min, 
and from that prick ſer down tothe Eaſtwards 1n the ad Lati- 
tude 57 ;3 miles, and where 'it ends 'is the Traverſe-point an- 
ſ{wering to:the 20 of February : thelike may be done'for the 2x 
day, and ſo forallthereſc, This 58 miles may be taken in the 
meridian fromthe Latitude of 32 deg. 22 min, to the Latitude 
of 33 deg, 20 min, or otherwife you may'take the half of it which 
1s 29 miles aboutthe-middle between both latitudes and-double it, 
Bur it is ſufficient to fet down+the ſums of every two or three 
dayes accounts, or ſo often as there is any notable Difference in 
yourCourſe; Thus if you would make a prick inthe Chart, an- 
ſwering to the 21'of February, being the firſt ſumme ; I ſee by 
the Journal, that it. muſtbe inthe Latitude of 34 deg.24 min, and 
to the Eaſtwards of the place from which I departed 1 3 255 miles, 
Therefore in the meridian of the place from whence 1 departed, 
I make a prick ia the Latitude of 34 deg, 24 min. and from that 
prick.I ſet in the fame Latitude'to the Exſtwards 1.325% miles, 
and where tends is:the-Trayerſe-point anſwering to the 21 of 
Febraary, being thefirſt ſum, This 132 miles may be taken in 
.themeridian within, or a little without rhe ewo Latitudes, as be- 
fore,/namely, from 32 deg. '20 min. to 34 deg. 22 min, 
Ta like lort, if you wouldmake a prick for the ſecond ſum, be- 
ing the 24 cf Februayy, it there appears that it mult be in the La- 
tirade of 39 degr, 36 min. and to the Eaftwards of the Tra- 
verſe 
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»yerſe point laſt before made 430 miles ; therefore inthe Meridi- 
an of chat Traverſe point I make a prick in the Latitude of 3g 
: des, z6-min. and from thac Prick I ſet. ro the- Eaſtwards. in the 
fame Laritnde 430 mules, and where that ends is the Traverſe- 
poinr anJwering to the 24 day, and the like is to be underſtood 
of all the reſt, kn 572 

Now this 430 miles may be taken ſeveral wayes ; for firſc,if 
take one Degree about the middle- of that part of .the' meridian, 
which is intercepted verween che Latitudes of the. rwo-places (as 
from-36deg- 30 min, to 37 drg. 30 min.) and thatdegree ſeyen 


times taken is 420 nules, then about the middle, namely, 37 d.- 


I rake 10 min- more, and {o I have 430 miles. 

In like manner, you may take two deg, or 120 miles, to mea- 
ſure it thereby, which may be caken from 36 degrees to 38 deg, 
and.the reſidue about 37 degrees, as betore, &c. 

Or you may take the halt of 430 miles, namely, 215 miles, 
which is 3 deg.35 min. which mulk be taken as before, abour the 
middle of that part of the meridian which is intercepted berween 
the two Lartitudes, and that doubled is 430 miles to be-ſet-to the 
Eaſtwards, as before, - | 

And thus may this or any other Reckoning, be ſet down with= 
out knowledge of the Longitudes, bur more aptly. and exaQly by 
ſome Longitudes known, tor then ſhall you have. in the two late 
columns the ſubſtance and principal ſcope of -your reckoning; 
namely, the Latitudes and Lorgitudes of all places, as you (ail, 
which may more eaſily and exactly be expreſt upori ths Charr, 
then the Eaſcerly or. V Veſterly diſtances 3 Therefore how ths 
alſo may be done, we will ſhew, but tice ſomething rouching 
the Compaſſe and the Y ariation thereof, which ought uoc to be 
neglected in a reckoning. | 
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of : the Variation of 'the iCompaſſe, and. how-to reltifie a" F 
; | Courſe bythe Variation known, 


8 Mongſt all the Myſteries which God: hath of late- 
RI years diſcovered to the World fer'the furtherance 
> of Nxvigation, there is none more neceſſary, nor: 
Pea yermiore admirable then that property-of the Nee- 
=. Aetouched with the Load-ſtone, whereby inthe. 
vaſt Ocean where all Land-marks fail, yea cyen m the darkeſt 
nights and cloſeſt weather, when neither Sunne nor Starres are 
ro be feene - The Mariner (as it 'were by a Meſſenger 
ſent from Heaven ) is taught which way to dire& his ſhip ; 
yea, as it were accompanied-with a guide towards-.his defired 
Port; 1 5 ; 
For-rhe needle touched, beſides other Rtrange properties, hath 
this, to point out in all quanters.of the World, 'the North and 
South parts of: the Horizox,and ſo having a Card thereto fitted: 
with Rumbs and degrees,. it ſheweth all Poiats'of the Compaſle, 
and degrees of the Horizon, . ' TRI 
Yet yery ſeldome cxaRtly of ſelf, without ſome. further Art 
and induſtry of him hart uſeth it 5' for though in ſome. places it 
{werves not, yet in moſt parts of the World che Northand South 
points .of the Needle have fome g4viarivy from the true North 
apd South points of the Horizon tothe Eaftwards'or to the Weft- - 
wards, which how-to diſcoyer in-kind and quantity, we have 
ſhewed heretofore. vroegt rg Cres 
Ic may be-thought,-(andſome. merry otherwiſe learned before 
this Property was fully diſcovered, have f@id) chatthis:ſhould be 
- fome blemiſh and imperfeRtion in a ſtone ſo precious ; But it is 
ſo far from being an imperfeRion, that it makes it ſo much the 
more precious? Yet (as I have ſaid) not without the induſtry of 
him that uſeth it, He that is negligent or unsklful to obſerve 
iti, eſpecially.in long Voyages and yarious Courſes, may be led 
urto-many dangers by it, bdcauſe he frames nor his mind to the 
Rule} but the Rule co his mind, imagining it to be whatiat is nor : | 
- and .. 


The Sea-mans Prafiice} 
and hence I ſuppoſe, ſprang that Cuſtome of placing the Needle 
or Wyarsa point or half a peint-to the Ealtwards of the North- 
point of - the Card, thinking by this means to ſhun-the- labour of 
obſerving the-Variatton, which indeed they- might, if the Varia- 
tion were theſameinall places, andat alltimes; but becanſe ir is 
not, this doth oftem: increaſe the Errour, " EEE FY | 

Bur he that diligently obſerves the Veriation, finds (as I ſay) 
no prejudice in it, onely 1t requires daily, or once in ewe orthree 
dayes half an hours work.; and this labour ir doth abundantly 
recompence ; for by this means he knowes- at the preſent how to/ 
dire& his Courle, .and for the future, by thoſe. notes which he 
\'keeps of the Yariation; and Latitndes by him obſeryed, he knows 
(comming that way again) when he draws necr toany of thofe 
places where {uch Qtſervations were made, and o falls the more 
certainly with any, place-intended. . 

Fherets. further diſcovered of-late a motion or alteration in 
the Variation of the Needle, and this is ſcarce yet certainly dif- 
coycred, But comparing the Variations which were obſerved .a- 
bout fifty years paſt, with the preſent Variationsz Ir appears they 
are leſſer Eafferly, and more Weſterly by 6 or 4 degrees, then 
they were at that time, For whereas the Variation hath formerly 
been obſerved neer London to be 113 Dcgro the Eaſtwards,it doth 
now ſcarce exceed 4 Degrees, And there is the like alteration 


(as I have heard by ſome Mariners) in other parts of the World.; ' 


which we now leave tothe further diſcovery ofcime and induſtry, 
and come to ſhew. how to reRifie a Courſe by the Variation 
Inwh: - i --—: ok EL 


The point of the Compaſſe #pon which you ſail, aud the 
FVarmtion of the Needlekyown, to find the Rumb or 
' Degree upon:which the Shiphath made.  - 

; Koo NPY 

2 we v4 % 43. 2 SRD Sa 
T'is beſt that the Needle or Wyars be placed directly under the 
Flower de luce; or North and South poinrs of the Card, and 

ſo in the Rules following we-pre-ſuppoſe them ro be. Now 

then {ic 15 to be Underiood 
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» that the Needls /having. Variation | 
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(as for-the moſt part ir hath) theſhip doth not make her way up-. 
on that Rumb or:Point of the Compaſle, which fhe ſeems to ſail: 


upon, but either more to the right hand or to the left, according: 
as the Variation is rowards the right: hand,: or towards the: left,, 
andthat ſo. much towards the one fide, or towards the -other as: 
that Variation is : V Ve ſpeak nothere of. Leeward-way, but of 
the Variation onely.. Therefore for the ſolution of this Probleme 
you muſt know how-much the Variation is, and which way 3 
And how this/may:-be. done, we have briefly ſhewed-upon the 1 2: 
Caſe of | Reght angled Pherial triangles, and the 11 of Oblique, 
which known, you may find the :angle of the Rumb or Line. of. 


bl-me required, 


| 
| 
| 
your ſhips way of: the Meridian: being. the thing in this Pro 
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For the effeQting whereof, we will ſer down two wayes ; the ' 
one by che Pen alone the other Inſtrunemally. 1f you do it by - 
the Pen alone, alchough1t be not hard to find what angle every ' 
point or half point mikes with the Meridian ; yer for your fur-- 
ther eaſe-herem, I have expreſſed the fame in the Table before- - 
going ; che quarters of. Points I haye omitred, becauſe the Ree-" 
rage upon a Quarter of a paint is very uncertain, (the points be- 
ing undivided as uſually they are) for a man by his eye 15 ab]: to 
ouefſe very neerly which is the middle berween two points, but he 
cahnot gueſle ſo neerly, which is the fourth part. Yer if you defire- 
any quarter, you may adde to the next before-going almolt 3 deg. 
namely 2 deg.q9-min. | 

Now then by the Magnetical Rijmb or Point of the Compaſle 
and Variation given, to find the true Rumb, you are to obterve 
theſe two Rules following. - . -- 

1. 1f the Rumb and ihe Variation be both the ſame way from 


the Meridian (namely, both to the right hand, or bathto the left) | 


adde them together, and that ſunmme is the true Rumb from that © 
partof the Meridian,” 

Tet if that ſumme exceed go degrees, ſubtratt it from 18 0 
degrees, the rengainer is the Rumb from the oppoſite part of the 
Aleridian. 

2 If the-one be towards the right hand, the other towards the 


left, ſubftraft the variation fromthe Rumb,: andthe remainer is 


the true Rumb. 


Yet if the Rumb be the ſmaller number, ſubſtratt it from the © 


Variation, and the remainer is the true Ruemb the other way. 
Theſe Rules we ſhall indeayour to illultrate.by examples fol-. 
lowing; .. ; : 


Bur firſt, for diſtinQtion-ſake we fay the Rumbs or degrees - 
from the North towards the Ealty are towards the right hand, and : 
ſo from the South towards the V Veſt ; but from the North co the | 
VVeſtwards, on the lefthand, and ſo from the South Eaſtwards,: - 
For a mans face being towards the North, the-Eaſt is on his right : 


band, andthe V Veſt on his left, &c. . 


In like ſort for the variation of the (ompaſſe, if -it ave Eaſte - 


erly:variation, that is}jf the. Necdle.& Flower-deluce of the (ard 
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 Randto the Eaftwards of the North, we ſay that Variation is 'to- 
wards the right hand, for not onely the North point bur all the o- 
ther points of the Compaſſe dired a Courſe mere- towards the 
riehthand then they would do, if there were no Variation, And 
ſo if it have Weſterly variation ; that is, if the Needle and Flows 
. er de Ince ftand to the Weſtwards of the true North-point of the 
Horizon, we ſay that Variation is towards the left hand ; foraſ- 
much as not onely the 'North-point, but all the other points of 
the Compaſle, Rand more towards the left hand then they would 
do, if there were no Variation, this being premiſed, we come to, 
give Examples of the two Rules before-going. 5 
x Let the Magnetical Rumb or Point. of the Compaſſe be 
Northeaſt, and the Variation 10 degrees to the Eaftwards; I de- 
mand the true Rumb? | 
Here the Rumb and Variation are both one way ; that is, beth 
rowards the right hand; therefore, Go, £ 
* To the Magnetical Rumb being N.Eaſterly 45 deg. o m. 
Adde the Variation Eafterly . 10 deg, o Mm. 
"The ſumme is the true Rumb N,Eaſtetly, ' 55-deg, o m, 
2 Admir a ſhip ſail upon. the North-point of the Compaſle, 
and that the Variation be-to-deg. to the Ealtwards, how-doth 
ſhe make her way ? | 


The Magnetical Rumb is North, that 15, | odeg. om, 
To which adding the Eafterly Variation ledeg. om, 


The ſumme is the angle from the North part IE EUSTACY 
of the Meridiante the Baltwards  F 2 9h 0m 
Which is almoft by £«ft,8 ſs hath the ſhip made her way. 
3 Ler-the point of the compaſſe be Eaft 5 point Nottherlys 
that is, from the North to the Eaſtwards 7 5 points, which 1s 84 
deg.22 min, and the Variation as'before 10 deg, to the Ealt- 


Ul 


ward, I' demand the true RumbF? | 74s 
To the Magnecical Rumb being Northeaſt, $4 dege 22 
Adde the Eafierly Variation, bÞ 6g: Dom 


- The ſumnme.is the angle from'rhe North 04 deg. 2-2 Mes 
"Which fubrraRted from! © '* (Soho 18 deg. 00m. 

"There reſts the true Rumb South=cafte:ly 85 deg - ms 
| © ow 


oe , 
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'' 4 Example, Let the courſe by the Compaſſe be V Veſt and by 
South, that is, 7 points from the South to the V Veſtwards, or 78 
deo./45' min, and let the Variation be as before 10 deg. to the 
Eaſrwards, what is the true Rumb > | 
- . Fothe Magnetical Rumb $ Weſterly 78 deg. 45 min. 
Adde the EafterlyV ariation 10.deg, oo min. 
- The ſumme is the true Rumb S Weſterly $8 deg. 45 min. - 
You may conceive that the Rumb and Variation arc here both - 
- 6ne wey ; namely, both from the Afeyidian towards the right 
hand. For the Variation of the North point is from the North' 
towards the Eaft,and conſequently of the South point from the 
South towards the Weſt, both towards the right hand of the Ae- 
ridian, as the Rumb is. + 1;Foi 
. 5 Example. Ler.the courſe by the (ompaſſe be Weſt, that is,-+ 
fromthe South ro the Weſtwards.8 points or 90 degrees, and let 
the Variation beas before 10 deg. to the Eaftwards, I would 
know the true Courſe or Rumb > 


To the Magnetical Rum South-welt 90 deg. © In. + 
Adde the Variation Eafterly ' | Todeg. om, 
The ſumme is-che. angle with the South p D 

; | . part of the: Meridian | SE © | I OO deg. © M- 
VVhich ſubſraRed from | 180 deg, Om. 
There xeſts the true Rumb N #4f 80 deg. © min... 


. Let rhe Courſe by the Compaſſe be Weſt chat is,from the North 
tothe Wefbyards-8 points or 90 degrets, and let the Variation be 
ro deg. ro the Weſt wards : 1 dernand the true Rumb?” 


To the Magnetieal Rumb N weſt - go deg. © min. 

Adde the Variation Weſterly |, , Todeg.omin. 
* The ſums GS? _ -.,..__, Joe deg.omin, 
-VVhich-ſubſtracted'firom 180 deg.0 min, 


There remins the ttue Rumb'S Weſt 8o deg.-o min, 

Obje:t. The Magnetical Rumbbeing here #ef# go deg, why 
ſhould. ic not aſwell be counted from the Sowrh a3 from the North?” 

An, [r. may be counted fron either, for as: it 1s-connted here 
from 


becauſe. - 


e Narth to the V Veltwards, it falls under the firſt Rwle,, 


Ag. 
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becauſe the Variation is the ſame way : Bur if it be reckoned 
from che South to the Weſtwards, it falls under the ſecond Rwle, 
whereof we now come to give ſome Examples, ſuppoſing theſe 


already given ſufficient to illuſtrate the firſt Rule ? 
7 Example. Let the point of the (*z5psſſe be N N V.V- and 


the Variacion to deg, Eaſterly, I demand the true Rumb : 


From the Magnetical Rum> N W 22 deg, 30 min, 

' Sabera& the Eaſterly Yarjation 10 dcg. oo min, 

The remainer 1s the erue Rumb N W 12 deg- 3o min, 

8 Example, Letthe point of the Compaſs be North, and the 
Variation Eaſterly x o deg, what 1s the true Rumb ? 

From the Eaſterly variation Io deg. o min, - 

 SubſtraR che Magnetical Rumb Nw, oOdeg. © mjn, 

"The remainer is the true Rumb, the other 10 deg, o-min, 

way, namely N E. ; 
Objeft, The Magnetical Rumb may aſwell} be named North 
Eaſterly o deg. o min. 

Anſw. It may, but then it is ſubjeR tothe firſt Rule, ain the 
ſecond Bxample. 0 

9 Example, Let the Courſe by the Compaſſe be Welt, thar is, 
from the North to the V Veſtwards 8 points, or go degrees,and let 
the variation be as before 10 degrees to the Eaſtwards, what is the 

trueRumb? h 

From the Magnetical Rumb N w go deg, os min. 

Subſtra@ the Eatterly variation to deg. oo min, 

"There reſts the crue Rumb Nw $0 deg. oo min, 

Here the Magnetical Rumb might aſwell have been Souch- 
weſterly go deer. and fo it had fallen under the firſt Rule, as in 
the fifth example, 

10 Example, Let the Courſe by the Compaſſe be V Veſt; that 
is, from the South to the weitwards 8 points or go degrees, and 
let the variation be 10 deg. to the weſtwards, I demand the true 
Rumb ? 

From the Magnetical Rumb Sw, go deg. © min, 

SubtraR the YVeſterly variation rodeg. © min. 

The remainer is the true Rumb Sw Lo deg. © wa 
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? Tf the Rumb here had been reckoned from the North, as in th© 
ſixth £xample, it had fallen under the firſt Rule. | 

And this may i flice for the illuſtration cf the two former Rule. ; 
in the ſolution of this Probleme, | ; 


. 
% 
, 


The ſame may alſo more eaſily be reſolved, by ſuch an /»frn- 
ment 25 is here deſcribed, confifting of rwo Circles, rhe one be- 
ing the nethermoſt divided into four. Puadrants, and cycry of 
thoſe into go degr, numbred from the North and Soxth points, 
towards the Exft and Weſt, Ef OST” 

The other being the uppermolt and moveable about the Center 
divided, as the Card of the Compaſſe into XXXII Pojzts, and 
thoſe again ſuv-divided into hafves and quarters. 


| R By 
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Bychis you may readily find the true Rumb for any Coutſe 
and Variation given. . 
- Forif youturn the North point of the upper Circle, from the 
North point of the lower, ſo many deg. and the ſame way that 
the Variation 15, and thenlook.in the ſame upper Circl: tor che 
Magnetical courſe or point of! the Compaſſe propoſed,.you ſhall 
find right under it in the-necher Circle what number of degrees 
the {ame is diſtant fiom the N, or S. points.of the true Meridian 
towards the E. or W, which is the true Rumb here required. 

As ſuppoſe the Variation to be 10 deg. Eaſterly, and the courſe. 
by the Compaſſe Eaſt half a point Northetly, and there be requi- 
red the true Rumb ? 

Turn the North-point of. the upper Circle from the Nouth-- 
point of the lower 10 deg. to the Eaſtwards, and then I- look 1n 
the upper Circle, for Eaſt half # point Northerly, and right under 
t in the nether Circle 1 find $« deg. and- about one halt num- 
bred from the South part of +? ., \ridian towards the'Ealt, there-- 
fore, I conclude that the try ®... \;required- is: from-the South. 
towards the Eaſt, 85%-degree, . 10mething more«. ; 
By this I»/trwment alio (if you uſe the pen onely, as before. we 
ſhewed),you ſhall readily ſee when to add, 8&.when to ſubſtraR. 


CHAP. XI: 


To keep areckoning of your longitude, and ſo to ſet down arec-- 
I kowing by longitude and latitude onely.. . 


N the Example before given of-a Journal, we have. 
? inthe twelfth arid laſt column expreſſed in ſuch pla-- 
ces-as it ſeemed moſt requiſite, the Leygitudes, we 
WL -»v now to ſhew how the ſame raay be known and: 
2 rſt | 
By. the Runb and Latitudes given :. to find the Difference- 
_— Longitude, ; $” = | 
As Radius js in proportion, to the Tangent of the Rumd;. 
So is the Difference of Latitude in Meridional parts, , | 
To the Difference of Longitud: in minntes, . | | 
As lzt the Rumb be North-caſterly- 48 degrees, and ſuppoſe a 
Skip to run upon this Rum", from che Latitude of: 32 degrees 25; 
mine. 


- 
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min, into the Laticude of 34 deg. 24 min. there -is required ch* 


.difterence of Longitude, Here,'- 
The Meridional parts anſwering to- 34 deg, 24min, 22c0 
The Meridional farts for *3Þ> 4. 25 _. 2055 
The-difterence of lafirude inſuch parts is |-' ' -. |, ©, 142 

'Say then, As Rgdive is in proportion | 
To the tangent of the Rumb,s 48 d., o min, 10.0456 
So the difference of laticude in merid, parts 142 2.1522 
To the difference of Longitude ih minutes 158. + 2+1979 


Theſe Minutes converted into deg. are 2:deg. 38min, which is 
the difference of Longitude required, as the'fame is expreficd in 
the Journal againtt the 21 of February. WERE: | 

And thus ſailing upon one and the ſame Rumbyyou may find the 
difference of Longirude, and ſo ofcen as you þ ns your Rumb, 
{ſo often working by the ſame Rule you ſhall have all the diffe- 
rences from place to place, which added together, make the whale 
difference of Longitude. wt 

But you may allo find the Difference of Longitude neer c- 
nough at one operation for manyſeyeral Rumbs and Diſtances, 

rovided that thoſe Rumbs differ not much'one from another, As 
in the former Journal from the 27 of February till the ſccond of 
March, 1 fail by ſeveral Rumbsand Diſtances from the Lati- 
tudeol 43 deg, 55 m, into the Laticude of 48 deg. if you would 
finde the difference of Longitude hereto aniwerable at one. ope- 
ration, it may be done by this Rule 2 

As the difference of Longitude in miles, 

Is to the departure from the Meridian in miles. 

So is the difference of Latitude in meridional parts, 

.To the difference of Longitude in minutes, . + 

As in that cxample, the difference of Latitude for all thoſe 
Courſes, as in the North column appears is 2444. b EY 

The departure from the Meridian, as there in the Eaft column 
appears 15 6301, | | 

The merid.parts for the latitude of 43 deg, 55 min, are 2939 

The merid. parts for the latitude of 48d. o m, are 3292 


Difference of latitude in meridional parts 38 353 
R 3 Say 
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Say then,. Asthe difference 'of Latitude 2444 vo, ar. 6.6119 
To the departure from the Meridian 6301 3.7994 


So the difference of Latitude in Merid.parts 353  _2:5478 


To the difference of Eongirude in minutes, 910 2.9591 

V Vhich reducedinto degrees, is'15 deg.” 10 min. And addee 

to the former Longitude 21 deg. 28 min,” 

Givesthe preſerit Longitnde 36 deg, 38 m-for the 2 of March. 
The like-tmay be done' for' the account from the fecond' of 

March to the fifth of the fame, 8&c,'' - | =) 

- Bur if. your:Courſes and Diſtances run, be all neer to one and 
the fame Parallel and Latitude, as in this' Journal they are from 
the 5 of CAMarchtothe 8, and from the $8 tothe 16) then! it is 
fufficient ro finde what Longitude in that Parallel is anſwerable 
to the miles of Ealting or Y Velſtine, ordeparture from the Meri- 
dian by this Rule. | ft 54 oe 2 

Asthe ſine complement of 'the Latitude of that Parallel, 

Is in proportion to R adins ; | 

So is the number of Miles in that parallel, 

To the difterence of Longitude in minutes. 

As from the. 5 of Marchrothe- 8. the Latitude was neer 56 
rence of Longitude, ſay : TRE TEN 

As fine complement the Latitude, s c 5o deg,o min. . 1919 

To Radims * © t1 'p. 


So is the departure from the Meridian 186 285 {5 332714 
To the difference of Longitude'' - ''2g60 6. * © 3.4633 


Thus it appears, the difference of Longitude is almoſt 291 mi=- 
nutes, which is 4 deg. 1'min. and this added to the Longitude 
wpon the 5 of arch, namely,to 46 deg. 52 min. the ſums 51 
deg. 43 min. the Longicude upon the 8 6, 24axch : the like might 
be done far the 1&'df March; ON 

And though this laſt Rutebtthen fitreſt tobe uſed; 'when' your 
Courſe is neer Eaſt and Welt, or your difference of, Latitude lir- 
de; yer it may allo be uled at other times inſtead of the two for- 


mT; Without any grear errour,” if you'take the niiddle degree of 


Latitude, or ſomewhat more;,68 tithe former Example: '-* - 
£ & - £3 e 


des, the Eatterly diftanee:1$6 4 miles: therefore for the difte- - 
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The Laticudeupon the 27 of Febrwaryis 43 deg.5 5 min- 
The Latitude upon the ſecond of Merch is 48 deg. o min. 
The middle Laticude or ſomewhat more is 46 deg.10 min. 
Say then, As.fine comp.the latitude s c 46 deg-10'ms e1595 
To Radius, TIS ;, Qik 
So the Eaſting or departurefrom the Meridian 620-1. 3-7994 
Fo the diff:rence of Longitude 09,7. 23-05Lc 
Which 1s almoſt g1 © A 5deg, 10m, 2 e wigs it 
And thus you may 1n che x2th- andlaſt column of your Jour- 
nal, {et down your Longitude fo often as you chink it requiſite ; 
and ſo in the two lalt columns you ihall have the Subſtance and 
principal (cope of your Reckoning,' namely, your Latituccsand 
Longuud:s, which whenſoever you defire to jet down in Aﬀer- 
eators (hart, or in the polar (hart, or in any other, graduated 
with degrees of Longitude-and:Latitude, you may readily do ir. 
As if '| would ſet down. the 'fumme of the tforeſaid Fomrna!, 
from the 19 of February, tothe t0.of Aſarch: I finde agazintt 
the 10 of March the latitude to be 49 deg. 54 min, and the diffe- 
rence of Longitude 54 deg. 53 min, Therefore in the latitude of 
49 deg. 54 min. 1 draw an o:cult parallel}, and reckoning from 
the Summer-Tſtandstowards the Baſt 5 4 deg 53 min: I draw 
by thar Longitude an occulr. Meridian, the inter{e&tion. of this 
Meridian with the foreſaid Parallel is the Traverſe-point, or the 
point repreſenting the place ofthe Ship, and the like is to be un- 
derftood:of any/other.: 1 1 1 | ny : 
This form-of | keeping and -exprefling a Reckoning, is (as I 
conceive) moſt apc and agreeable (of all others that 1 bave cen 
or thoughe upon) to all ſorts of Ch&tts.or Aaps,and to the Globe 
it ſelf, and to all the-kinds or ways of Sailing, that are or may be 
be uſed. V Ve will here adde ſome other Propofitions which may 
ſomerimes be'of good and neceſſary uſe in it, © . | 
The Rumb. and Difference of Latitude given: to find by the 
table, thediſtance in the Rumb, and the Departure 
from the Meridian therets anſwerable,&c. 


He: tofind the Northing. or Southing, that js, the Diſtance 


inJ&irude,,asalſothe Ealing or Y.Velting,that, is, the Di- 
A "= ances 
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ance in Lorgitude or departure frcm the Meridian - of any 
Rumb, for any diftance 1un-upon it we have before ſhewed, the 
like operation is in theſe Propoſitions following : namely, 
2 The Rumb and d:ſt ance inlatitude given': to finde the di- 
ſtance in the Rumb, and the Eaſting or Weſting, | ' © 
3 The diſtance and difference in latitude given : to finde the 
departure from the Meridian and the Rumb. i 
4 The difference latitude; and departure from the Meridian 
Liven : to find the Courſe and Diſt ance. | - 
5 The Conrſe and Departure fromthe Meridian given: to find 
the Difference of. latitude and Diſt ance. | 
6 The Diſtance and Departure from the Meridian given: to 
find the (ourſe and differchce of latitude. | 
So that with the firſt before- handled, here are fix Propoſitions, 
and in eyery of them two things required, and ſo they become 
ewelye, YVVe will nor ſtand to give examples of them all, bur 
onely of thoſe which are moſt uſeful, the reſt may by them be 
conceived, | 
And firſt, to find the Eaſting or VVeſcing of any Rwmb for a- 


ny difference of Latitude. 

Admita ſhip run Nonth-eaſily 60 deor. (that is, NE by E, 
and almoſt half a point Eafterly) cill ſhe have altered the latitude 
42 mins how much is ſhe departed from the Meridian ? 

I run down the column under 6odeg, till I find 42 miles, or 
420 tenths, ard againſt it in the adjacent column I find 720 
renths, that is, almoſt 973 miles, which is the departure fiom the 
meridian to the Eaſtwards. 

If you would alſo have theDiſtance upon the Rumb, it 1s righc 
againſr theſe numbers inthe column of Diſtances, being in this 
Examplc 84 miles, : 

2 Example, But admit ſhe run North-caſterly 60 deg, till ſhe 
alterher latitude 2 deg.3 2 m, whar is the Eaſterly diſtance ? 

This 1 deg.32 min. 1s 92 miles, or 920 tenths, for which if I 
look in the column under 60 degr. I find no 100 500 $66 
number ſogreat, but the greateſt number there $4 420 728 
is 500, which ſub*raRed Tow 928, there re- — 
wafns 420,therefore in that column under 66d, 184 920 1594 
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Tlook for theſe two numbers, namely, 500 and 410, and a+ 
gainſt the firſt in the adjacent column I. find 866, and againft the 
ſecond 728, which I ſer againlt them as aboye appearcth, and fo 
adding them, I find for this diflerence of Latitude,.the departure 
from the Meridian to be159 Fmiles. ' - | 

If further you deſire the Dittance run upon this: Rum':,. you 
have it inthe column of Diltances,, right againft the ſame num- 
bers, as inth2 ex1mple above appeareth, where being added, it a= 
mounts to-184 miles, 


The Dift ance and adrfference in Latitude given: to find the 
Rumb and departare from the Meridian, . 
Amit a ſhip run upon ſome Rumb berween the North and: 
A che Ealt 84 miles, and th:n have altered her Latitude 42 m- 
the queltion 1s, upon what Rumb hath.ſhe run, and how 
many miles-15s fhe to the Eaſtward in Longitude, 

I run croſle the Table towards the right hand, looking in eyc- 
ry firſe column of Diſtances for 84, till I finde againſt it in one. 
ef the adjacent colunns 420, at the top of which columa over 
420, there is 60 deg. ſhewing the Rumb to be North-caſterly 60 
deg. alſo againſt 420 in the adjacent column I. find 7B8,. which: 
ſheweth the Diſtance to the Eaſtwards to be almoſt 73 miles, 

2 Example, But if the Diſcance run be 184. miles, and the 
difference of latirude 1:deg. 32 min. and there be required the 
Rumb and Diſtance to the Eaſtwards ? 

B:caule the Column of Diſtances extends-but to 100 miles, , 
and the Diſtance hzre given is 184 miles, you may cake the halt 
thereof, which is 9.24miles, and likewiſe the halt of 1 deg. 32 
min. which 1s 46 miles, or 460 tenths, and then look, . as before, 
where youfind:q60 againſt 92, for there in the top of the column: 
you ſhall find che Rumb, which in this example is 69. deg. ſhew- 
ing that the. Rumb is from the North Eaſterly 60 deg, and in the 
adjacent column againſt 92 and 460, you ſhall find 799, which: 
doubled - (becauſe it is for the half) 1s 1594, ſhewing that. 
the d:parture from the Mzridian to the. Eaſtwards-is 159 
zt miles. Thzle and the reſt may alſo be performed by the Do-- 
ttrive of plain triangles, as we haye formerly ſhewed, 

| CHAP. 
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CHAP. XII. 


Certaty Problemes | touching Gnrrentse _ 


this V Vork, and mine own more urgent occafions call 

me away : yet ſeeing gt is neceſlary in Navigation to 

rake notice of Currents, and to make a competent allow- 
ance for them : I will briefly ſet down certain Problemes, ſuch 
as I have ſometimes thought upon, whereby a man may the bet- 
ter conceive and judge ot that allowance, the . rather for that I 
know notany that hath handled it, 

Firlt, then it 1s to be conceiyed, that a Ship or other Veſlel 
failing or rowing where there is a Current hath a compourd mo- 
tion arifing of two different Principles 3 namely, of the Currrent 
and Ships way, fo that here are three Motions to be conſidered, 
namely, two ſimple, andthe third compounded cf them, 'The 
fiſt ſimple motion is that of the Current, whereby it movyeth, 
and is apt to move other things that are in it the fame way. The 
ſccond of the Ship or Boat, as it moveth by wind or oares, or is 
apt to be moyed, if there were no currents The third, compoun- 
dcd of them, is the line of the Ships true motion. The firſt, we 
call the way, or motion of the-Current: the Tecond, the way or 
ſimple morion of the Ship :- the third, her compound or true way, 
The ewo (imple motions being either of them according to righe 
lines and uniform, (as in the Problemes following, we ſuppoſe 
them to be.) The third alſo, which 'is compoſed of them is a 
right line: For whether the Ship fail dirty oppoſite againſc 
rhe Current, or direRly with it the ſame way, or whether the one 
croſle the other at right angles or at ovliqueyyet ſtilleither motion 
being dir«@and uniform. they both together beget a right-lined 
uniform'motion, becauſe the one retaineth to the other one and 
the ſame proportion in eyery point. And accordirg to thete 
grounds we proceed in the Protlemges following, to deternuge 
the proportions ofevery of theſe Motions, and rhe angles which 
they make one with another, 


\ Lthough the time be already expired which I aſſgned for 


1 Ad- 
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's Admit a Current run Eaſt 3 miles an hour, and that a ſhip 
under ſail run V Veſt direfiy againſt it 6 miles an hour in her 
{'mple motion ; what is her true or compound motion? 


From the ſhips fimple motion 6 miles 
Subtract che Current 2 miles 
The remainer is the ſhips true motion 3 miles 


So the ſhips true way 15to the weltwards 3 miles an hovr. 

2 Admit a Current Tun weſt 6 miles an hour and that a ſhip un- 
der ſail run dirett ly againſt it, 5 miles an hour by the Log : 
what is the ſhips compound motion, and which way ? 


From the Current being the greater 6 miles 
| Subtra& the ſhips ſimple motion 5 miles 
There remains the ſhips true motion I mile. 


V'V hich mile ſhews, that the ſhip by her compound motion 
falls aſtern, that is, moves to the weſtwards 1 mile an hour, 

In the Experimental practice of the two former Problems, it 
may ſeem that a ſhip or Boat ſo ordered, hath alſo a motion to 
the right hand, or tothe left, butthis comes to paſſe, becauſe ir 
1s hard, and in a manner impoſlible to ſtemme a Tide or ſtream 
ſo exa&tly, but that the ſhip will ſwerye, (or yaw as they ſay) ci- 
ther to the one fide, or to the other, ; 

3 Admit a Carrent run Eaſt 3 miles an hour, and that the ſhip 

Alſo run Eaſt 3 miles an hon by the Log, what is the ſhips true 


Motion ? 


| To the ſhips ſimple motion 3 miles _ 
Adde the BR 3 miles 
The ſumme is the ſhips true motion 6 miles 


So the ſhips corapound or true way is Eaſt 6 miles an hour. 

4 Admit a Curreat run Eaſt two miles an hour, and the ſhip 
South'6 miles an hour 3 what # the ſhips true motion, aud 
which way ? ye” - 

In handling of any Art, to avoid circumlocution, there are 
uſed terns or words of Art, ſerving to expreſle briefly the things 
handled, And foraſmuch as this ſubje& hath not been formerly 
handled, nor the Principles or Grounds thereof laid (fo farre as I 
know) we will addea few ſuchterms as may ſeem molt necefla- 
ry, expreſſing here what we mean by _— __ 
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D B Tettheline A B run from Ato the ſouthwards, 
| and B Dfrom B to the Eaſtwards, and let A B be 

in proportion to B D,as6to2,0r3to r. 

Then doth A B repreſent the line of the hips ſim- 
ple morion, BD the motion of the Current, and 
AD the compound motion of the ſhip. 

AndD A Bis the angle contained between the 
line of the ſhips ſimple motion, and the line of her 
compound'or true motion» which-for brevities ſake 
we will henceforth call the Angle of Defleion. 

Allo ADB is the angle contained berween the 
| | line of the ſhips compound motion, and the ſert or 
erift of the Current, which we will call the angle of Refle&1on, 

Eaſtly, A B-D is the angle contained between the line of the 
Ahips ſimple motion, andthe ſer of the Current, which we will 
call the angle of Incidence. : 

- Then for the Rumb, the Proportion ts thus ; 

Asthe ſimple motion eA B 6 miles COAL.» 9-2219 
Isto the Currene BD 2-miles. 0.30TIL 
So is Radimne | 

To the tangent of Defle&tion t:D AB 18 degs 26 min, 9.5230 

So the Rumb upon which the ſhip makes her way good js ſouth 
x-$ degr. 26 min, Eafterly, that is, $$ E 4 degrees 4 minutes. 
Putherly.. 

2 Fox the ſhips true way, or: compound motion, 
As the fine of the Deflection 5D A B 18deg.26 mins. 05008 
Eoche Current D B 2mules. _ ©,30x7-x 
So Radius ) | SEAS ORE 
Fo the true motion AD 65:45. 0.8011 

So the ſhips compoundimorion. is 6 533. miles hourly, that is. 
6 T miles almoſt. 4 


5. A ſhip ſails Weſt five dayes together by the Log 92 5 milts, but 
there ts a Current, all: this while ſetting to the Southwards 

z: + ile.an hour: 1 demand how ſhe hath ſailed, andhow far? 
Fhe: Current fetting 3; mjle-an hour, fets.in 5. dayes 8a miles:- 
Lkerefore,, | &s, 


The Sea-mays Prattice: 


As the ſimple metion AB 725 miles 7 

Is to the Current DB i$0 miles 2 2559 
SO 15 Rading, _. —— 
To the tangent of Deflection £ DAB 13d. 57m. $3950 

"IN For the Dift ance. as FRY 

As fine compl. the DefleRion 56D A B13d.z57m. v.0130 
Is to the ſunple motion A B 725 miles 2.8603 
So'is Radius ai —— 
To the compound motion A D, 9747 miles, 2.8703 


So the ſhips true way is Wett ſoutherly 13 deg, 57 min. or 
South-weſterly 76 deg.3 min. 747 mules, 


6 A ſhip ſails Weſt five dayes together by the Log 725 wiles, in 
A4Current ſetting tothe Southwaras, and then he finds that be 
hath altered hu Latitude 3 degrees; 1 demand the mation of 
the Current, the true Rumb, and true way of the ſhip? 

This Queſtion differeth Jictle from the former, for ſecing the 
difference of Latitude 1s 3 deg, the motion of the Current is x 86 
miles : ſo there 1s given the ſhips ſimple motion, and the. motion 
of the Current, as before, &c. 


7 A ſhip in 6 honrs ſails from a certain Cape or Head-land 
South 30 mules by the Log, in a ('urrevt ſetting Eafterly, and 
then obſerving the ſame Cape, he finds that it bears N NW; [I 
demand hew faſt that Current ſets, and haw farre he hath 
ſailed? | 
Aslet a ſhip ſail from 4 rewards B ſouth 30 miles, but by 

means of the Current, ſhe is.driven more Eaſterly, namely to D, 

from whence ſetting the Cape A, it is found to bear N\N WW. 

And ſeeing the Current fers from B rowards D Eaſterly ; there=- 

fore the angle of Refletion B D A is 6 points, that is, 67 deg. 

3o min, Here then is demanded the diltance A D, and the dritt 

of the Current 1n that time BD. 


As thefine of the angle of RefletionsB D A 67 d.zo m..6344- 


To the ſimple motion of the ſhip A B 3o miles I-477L 
So the fine of the angle of DefleRion 5s DAB 22 d.30 m. 9.5736 
To the motion of the Current BD 12535 L.O581 


S 12 | And 
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And further, 
As the ane of the angle of Refle&tion -BDA 67d.3om. .0344- 
To the diſtance run by the Log A B 3e miles, 1.4771 
So is Radius RET 
To the compound motion of the ſhip AD, 32,47 I-5 It5 


And thus we find that Current to ſer 1253S ; that is, neer 12. 
miles in 6-hours, and the diſtance run to be y2 5 miles almoſt. 

That the thing may be better conceived, we will uſe two or 
three Examples more familiar and oovious to every mans experi- 
ence ; yet grounded upon the {ſame Principles and Reaſons. - 


2. Admit that Tulis«airs: bear from Billingſgate-(tairs .$S 
Southerly, namely, Sonth-weſterly 40 degrees, and be diſtant 
$o Poles: and ſu ppoſe the tide of Ebbe to run there Eaſtward 
22 miles an hour, and that a pair of Oares, rowing 4 3 miles 
an hour, wonld go ſtraight over from the firft te the ſecond: 
how ſhall they row over, namely, upon what degree or point of 
the Compaſſe, and how far.ſhall they row to get thither, and in 


what time ? 


LS, 


© 4M ROE 1g wi 


Lee A repreſent Billing ſ-gate-tairs, D-Tulis-tairs, AE the - 
ample motion of the Boat, E D the motion of the Current, then 
is Athe angle of DefleRtion, E the angle of Incidence ; D the 
angle of RefleRion 1 zo degr..or 50 degrees, 


As the imple motion of the Boat AE 4+ miles 9434679. 


Is:rothe motion of the tide DE 2; miles. 0.39794 
$o the {ine of RefleRion D 550 deg. 9.88425 
To. the fine of DefleQion - Ar23d3m, 9.62898 


 Thusthe poſition, from Ao D, being ſouth-welterly 40 
| | deg, . 
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deg, and the angle of Defle&tion A 23 deg. 3 min. the poſition 
from A tewards E, 1s South-wefterly 63 degr, 3 min. that is, 
W'S VV ſoutherly. And ſo mult theſe Oares row+to go firaight 
oyer, 
Secondly, for the diſtance A E, 

From the angle of RefleQion D 5odeg. 00 min. 

Subltra& the angle of Defleftion A 23 deg. 03 min, 

And there reſts the angle of Incidence E 26 deg. 57 min. 
As the fine of Incidence sE 26d, 57 m. 0. 74270 
Is to the true diftance A D 80 poles I.90309 
So the ſine of Reflection 5D 5o deg. o mim, 9.88425 


| 
To the ſimple motion AE 135 poles . 2-13104 
Laſtly, for the time, ſeeing 320 Poles make a mile, and they 
row 4: miles in an hour, it is 1440 Poles in an honr : ſo the pro- 
portion 1s, 


As the ſimple hourly motion 1440 6.8416 
To the ſimple motion before found 135433 *- _ 2.1310 
So 1s an-hour in minutes, namely, 60 min. 1.7781 
To the time required in minutes 5 1th 0.7 507 


And ſolong will they be rowing. 


9: But ſuppsſe they will raw harder,to go a ſhorter cutt ; namely,” . 
to go Sonth-weſt by Weſt, how faſt muſt they row to go ſtrarght © 


over, and how far, and in what time? 


Then ſeeing the Poſition from A to D is South-weſerly 4 : 
deg. and $ W by W is South-weſterly 56 deg. 15 min, there- - 
fore the angle of DefleRion at A's 16 deg. 15 min. the angle of 
RefleRion D, as before, 5odeg. o min, the angle of Incidence E:. 
is 33 deg.45 min- | 
As the (ine of defleQtion 5s A 16 deg.15 min, *S$3TT 
To the motion of the ride D'E 2 2 miles 0.39794 
So the fine of the angle of. Refletion D 50 deg. o m. 9.88425 
To the fimple hourly motion of the Boat A E 6,92% 0.83530 


And {uch is the hourly motion of the Boar, namely, 6 244 © 


mules ln an hour. . Seconds -- 
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And further, 
As the {ane of the angle of Refle&ion 5BDA 67d.3om. 0344 
To the diſtance run by the Log A B 3o miles, 1.4771 
So is Radius "REA 
To the compound motion of the ſhip AD, 32,42 I-5 It5 


And thus we find that Current to ſer 1254£ ; that is, neer 12. 
miles in 6hours, and the diſtance run to be g2 5 miles almoſt. 

That the thing may be. better conceived, we will uſe two or 
three Examples more familiar and oovious to eyery mans experi- 
ence ; yetgrounded upon the fame Principles and Reaſons. - 


3. Admit that Tulis«airs bear from Billingſgate-(tairs 5 / 
Southerly, namely, South-weſterly qo degrees, and be diſtant 
$o Poles: and ſu ppoſe the tide of Ebbe to run there Eaſtward 
22 miles an hour, and that a pair of Oares, rowing 4 3 miles 
an hour, wonld go ſtraight over from the firft ts the ſecond: - 
how ſhall they row over, namely, upon what degree or point of 
the Compaſſe, and how far.ſhall they row to get thither, and in 


what time ? 


LS, 


ada, 5 


_ Ler Arepreſent Billing ſ-gate-ftairs, D-Twlis-tairs, AE the + 
mpJe motion of the Boar, E D the motion of the Current, then 
is A rhe angle of DefleRion, E the angle of Incidence ; D the 
angle of RefleRion 1 zo degr..or 50 degrees, 
As the ſimple motion of the Boat AE4+ miles g. 34679: 
Is:to the motion of the tide DE 2; miles. 0.39794 
30 the fine of RefleRijon D 5-50 deg. 9.88425 
T9. the fine of DefleRion - As23d3m.,  g.62898 
Thus the poſition, from Ao D, being ſouth-weltcrly” 40 


dep, 
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deg, and the angle of DefleCtion A 23 deg. 3 min. the poſition 
from A tewards E, is South-wefterly 63 degr, 3 min. that is, 
WS VV ſoutherly. And ſo mult thoſe Oares row to go firaight 
oyer, 
Secondly, for the diſtance A E, 

From the angle of Refle@ion D 5odeg. 00 min. 

SubltraR the angle ef Defleftion A 23 deg.oz min, 

And there reſts the angle of Incidence E 26 deg. 57 min, 
As the fine of Incidence sE 26d, 57 m. 0.34370 
Is to the true diftance A D 80 poles 1.90309 
So the fine of Refletion 5D 50 deg. o mim. 9.88425 


To the imple motion AE 135 poles . 2-13104 

Laſtly, for the time, ſeeing 320 Poles make a mile, and they 
row 4: miles in an hour, it is 1440 Poles in an honr < ſo the pro- 
portion 15, 


As the ſimple hourly motion 1440 6.8416 
To the ſimple motion before found 135} - aq 
So 1s an-hour in minutes, namely, 60 min. 1.7781 
To the time required in minutes 5 15% 0.7 507 


And ſolong will they be rowing. 


9 But ſuppoſe they will row harder,to go a ſhorter cutt ; namely, 
to go South-weſt by Weſt, how faſt muſt they row to go ſtrarght © 


over, and how far, and in what time? 


Then ſeeing the Poſition from A to D is South-weſfterly 40 | 
deg. and SW by W is South-weſterly 56 deg. 15 min, there= 
fore the angle of DefleQion at A is 16 deg. I5 min. the angle of 
RefleRion D, as before, 5odeg. o min, the angle of Incidence E:.. 
is 33 deg. 45 min- 


As the {ine of defletion 5s A x6 deg.15 min, ISELS: 
To the motion of the tide D'E 2 2 miles 0.39794 
So the fine of the angle of RefleRtion D 50 deg. o m. 9.88425 


344 


To the ſimple hourly motion of the Boat A E 6,429 0.83530 
And ſuch 1s the hourly motion of the Boar, namely, 6 244 DB 


mules ln an hour. . Seconds. 


. 
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Secondly, for the ſimple Motidn. 


As the fine of Incidence sE 33d, 45 m. 0.25526 
Is to the true diſtance A D 80 poles 1.90309 
So the fine of Refletion s D 50 deg. o mim, 9.88425 
To the {imple motion AE1oc0 FEpoles 204260 
Thus it appears they muſt row 110, poles to get over, 
Laſtly, for the time, 


The hourly motion before-found 6 434% reduced into Poles, is 
21 990 _— 


As the {imple hourly motion 2190 6.65956 
Is in proportion to an hour, or 60 min. I.77815 
So is the ſimple motion before-found 1104, 2.04260 
To the time required 3 4557 min, 0,48031 


And fo long will they be rowing over. 

Io But admit a Sculler rowing three miles an hour, would croſs 
ſtraight over at the ſame time, upon what point muſt he row, 
ard how far to get thither, and in what time will he do it? 

Firſt, for the angle of Poſition, 


As the hourly motion of the Boar A E 3 miles 9-52298 
To the fine of Refleion D s 50 deg. 9.88425 
So is the hourly morion of theſtreamD E 25, miles 0.39794 
To the fine of DefleQion A s 39d. 4o m, 9.80507 


Now {eeing the poſition from Billingſgate to Twlts-ſt airs, 
1tamely from A to D, is by ſuppofition to the V Veſtwards of the 
South 4 © deg. andthe angle of Defletion A is here found to be 
29 deg. 40 min, therefore the poſition from A to E is from the 
South tothe Wettwards 79 deg.q©!,which is Weſt and by South, 
and almoſt x deg. Weſterly, and fo muſt that Scwller row to go | 
firaight over. Secondly, for the diſtance A E, 

From the angle of RefteRtion | D 5odeg comin. 

Subltract the angle of Defletion A - 290deg. qo min, 


And there reſts the angle of Incidence kt 10 deg, 20min, 


As the fine of Inciderce 5 E 10deg.20 min, 74624 
To the true diltance A D 80poles | I-90309 
So 15 the fine of ReficRion 5 D 50 deg, © min» _9.88425 


To the [:mple motion © AE 341 's 2.53358 
And 
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And thus it appears, that though the diftance of the twoplaces 
be but $0 Poles, yet if according to the queſtion, he row but af- 


ter three miles an hour, and the ſtream ſer after 2 \, miles an hour, 


then he rault row 34155 poles to goſtraight over, 


Laſtly, for the tine. 
Three miles is: 960 Poles, ſay then 
As the ſimple hourly motion 960 7.01773 
To the ſimple motion before found 341 5£ 2.53358 
So 1s an hour in minutes,namely, 60 min. 1.77815 
To the time required in minutes 2 112-- 1.32946 


And thus it appears that the tame requiſite tro row over, rowing 
3 miles an hour, is 21 ;{3£ minutes, whereas we found before, 
rhat rowing there 4 4 miles an hour, they might row over in 
LE minutes, which 1s lictle more then a fourth part of the tim. 
| There mighr be other and thar great variety of Queltiors of 
this nature propoſed and refolved, many of good ule in pratile, 
which the Water-men by daily experience without other Rules, 
are able to goueſle at ſomething neerly, ſufficing tor their occaſi- 
ons : my intent in theſe e'pecially ro explicate the Compound 
n2ton'of a Ship, or other Veſlcl fatling or rowing where there is 
a-Current; which by ſuch familiar Exawples may leem more ev3- 
dent, I cannot infitt upon them by reaſon of mine other occa-- 
fions, nor ſpend-thar time in theſe here handled, which clie [ 
Mould have done ; whence if any deteR or miltake ſhovld a= 
riſe, if the Reader be pleated'to:give me friendly notice of it, [ 
ſhall as-thanktully accept it, and: reform ut ; We propote next a 
queſtion ar Sea, which-let be this; 


11 There ts a Current at Sea ſetting Eaft 12 milesin 24 hours 
a ſhip ſails in the ſame from a certain Port Weſt :Sonmth-weſ# 
6 dayes, and then returning thence, and ſailing N E by North 
3 dajes, falls with the Port from whence he firſt departed,, 7 
demand what his-dead Reckoning was outwards, and what 
| back again, and how-far theſe two Ports were aſundirt,and-np-- 
en what point of the (ompaſſe ?. SOL _ 
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'As let the Current ſet from E towards D, and let the firſt Port 
be A, the ſecond F, and letthe Courſe outward bound be repre- 
ſented by A E, and the Courſe homewards by D A &c. 

And feraſmuch as D E is an Eaſt and weſt line, and A E weſt- 
ſouthweſt, therefore the angle at E is 22 deg. 3o m. and by the 
like reaſon, the angle at D is x23 deg, 45 min, or 56deg.15 m. 
and the angle at A 33 deg. 45 min.and E D being the ſetting of 
the Current for g dayes, 15 16$ miles. 

Firſt then, for the dead Reckoning outward, namely AE. 


As the fine of the angle at A s 33 deg.45 min. +25526 
To the line D E 108 miles 2.03342 
So is the fine of theangleac D «x 56 deg.t5m. 9-91985 
To the line AE. 161 2+20833 
Thus A E his dead Reckoning outwards is 161 £5. 
| Secondly, for A D. 
As the fine of theangle DAE . 5 33deg.q45 min, 425526 
Is to the line DE 108 miles 2.03342 
_ So is the ſine of the angle DEA «&£ 22deg, 30 min. 9.58 :84 
To the line A D 7445 mules 1.87152 


'V'Vhich 7475 miles is his dead Reckoning homewards. 
T hiraly, for the angle DAF,ovrDF A 


To the ſide:A D isfound 74+ miles. 

The fide D F for 3 dayes, is 36 miles, 

The ſumme of both is tu oF 

Thcir Difference is 384 

The ſumme of the angles DAFandDFA g6 deg, 15m. 
The half ſumme js | 28 deg. 75 ms 


The 


b. Dd... Yd 
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T he Proportion, 
As the ſumme of theſides 110 | 7.95 703 
I to their difference 33 2.58433 
50 15 the tangent of 28 deg.-07 min. 5 9.67279 
To the tangent of 10deg,z2 min.  9,26932 


Which added together, make-the angle DF A 38 deg.39m, 
and an half. 

And ſeeing the Rumb from F to. D is Eaſt, and the angle DFA 
38 deg. 39 min. andan half: therefore the Rumb from F to A is 
ro the Northwards of the Eaſt 38 deg. 39 min, andan half ; that 
15, N E by Eaſt almoſt half a poinc Noctherly, which is the-Rumb 


- fcom the {econd Port to the firſt, 


Laſtly, For A F the Dift ance of theſe two Ports, 


As the fine of the angle D F A 538 deg.39 min; 220434 
To the dead Reckoning homewards AD 74 4 miles 1.87152 
So 1s the fide of the angle D 5s 56 deg. 15 min. 9.91985 
To thediſtance AF gg ,> miles 3 I.9957L 


Thus the true diftance of thoſe: two Ports 15 9.9 miles, -and 


ſomewhat more, 


Sundry other. Queſtions of like nature might be propoſed, 
which to him that well underltandeth theſe will not be difficulc, 
Theſe Principles a little inlarged may further with a few Ex- 
periments be applyed'in the diſcovery of ſome myſteries in com- 
pound motions not yet diyulged; though mych indeayoured by 
ſundry famous men in ſeyeral parts of Exrope, but theſe we ſhall 
not touch at preſent, 
12 To find where there is a Current at Sea, alſo which way it 
ſets, and how faſt. | 
His may be-done by comparing the reckoning outwards with 
the reckoning homewards, whereof we will give an Examplz 
or two, 4 . 
Firſt, admit a ſhip fail from a certain Port, by one or ſeveral 


Rumbs or Diſtances, cill ſhe arrive at a lecond , and there” finde 


reckening by Courſe and Diſtance, that fhe is more Southerly 
than the Porrfrom which-ſhe departed by 541 miles, 'and more 
Weſterly by 145 miles ; Bur by his Reckoning apo 

| T when 


Ne 
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when he arrives again at the firſt place, he finds himſelf to the 
Northwards of the ſecond 541 miles, as before, and to the Eaſt= 
wards 305 miles. Now ſuppoſing he were three dayes out- 
wards bound, and five dayes homewards bound,, I would: know. 
which way the Current ſets, and how. faſt? Here becauſe the - 
Eaſterly diſtance homewards 1s greater then the welterly difiance 
outwards ; therefore from the Eaſterly diſtance 305 miles, ſub- 
ſtrat the welterly diſtance 145 miles, the remainer being 166 
miles, is the motion-of the Current to the V.Veſtwards, 

And thus. it appears, that that Current ſets re the weſtwards, 
1:60 miles in eight dayes, that is,.20 milesa day, org of a mile 
eyery hour. 

2 Example, Admit a ſhip ſail frem the Swummer- Iſlands, by 
ſeveral Rumbs and diſtances, till ſhe arrive at Cape Codd in 
New-Ezgland,namely,from the Eaſt part of the Summer-I{lands 
(che Variation being allowed): firſt, North 20 miles, and then 
NN VV 150 miles, the ſecond day N by VV 180 miles : the 


| North | South | Eaſt. | Waiſt. | 


North 20 miles. ; 20-0 | 
[Nerth NVV.15o miles |138 6] —— | ——[57 4 
North by VV 180 miles | | 176 5| —— | — [35 1 
North go miles. | 90-07 -. | | 
North- eaſt 88 miles |: 52 en 623 2: 
| _ + $28 miles 497 3]  1622,92 5 
| ; 62 2 
md 2 


third day Noxth go miles; the fourth day N Eaſt 88 miles, and 
ſo arrive at Cape Codd :: then by theſe Courſes and Diſtances we 
may gather by the foregoing Table, that Cape Codd ſhould by 
this Reckonung-be to the Nerthwards: 487 miles :. and to the 
VVeſtwards 30 miles; as here appears, . | 
; Now ſuppoſe ſhe ſail back agairi from Cape Codd towards the 
Sumweer-Iſlands, the firſt day SSVV 150 miles; the ſecond: 
day SS VV 160 miles ; the third day $ by VV x3e miles; the 
fourth day South 140: miles ; the ffch day Eaſt 11e miles, and 

 Jobecomeagain tothe Eaſt part of the Samwer-Iſ/lands, 
I North 


_— 
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| North  Senby Ea mit 
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{South P1560 miles mn ef 92a 

; {South $4160 miles I —— 11386[ wc. m"_ 
South by W: 136 miles: [——. 1478 | — - [6x 2l- 

" [South 140 miles | - —— }1275| 25. 3 
Eaſt 110 miles —— 41400 '1100} 

©.690 miles } 45549j110 0[144 of 
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' Theſe Courſes and DiRances make as bere appeareth the Sun 
 mey- Iſlands tobe to the ſouthwards of Cape Codd 554 miles and 
to the Weſtwards 3o miles, _ -.. Khoo l OS: 

Therefore by this laſt Reckoning back again Cape Codd ſhould 
be to the Northwards of the Summer- Iſlands 554 miles , and to 
the Eaſtwards 34 miles, whereas by the former reckoning out- 
wards , it was tothe Northwards onely 487 miles, and to the 
Weſtwards ge miles ;: {o that the Difference of theſe two recko- 
nings outwards and back again is 67 miles Northerly, and 64. 
miles Eafterly , which ſheweth that the Current in that time, 
namely, in 9 dayes, hath ſet to the Northwards 67 miles, and to 
the Eaſtwards 64 miles ; that is, North-calt little Northerly 93 
miles, as by the fore-going Table doth appear, which is 10F 
miles every day. A 

And what we haye here done by the Tables might haye been 
_ (asthe fore-going Problemes) by the DoQtrineof plain tri» 
angles, ./ 
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